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[OFFICIAL NuTICE. | 


Twenty-sixth Annual Meeting of the New England 
Association of Gas Engineers. 
—— 
‘OFFICE OF THE SECRETARY, Lynn, Mass., Jan. 16, 1896. 

The twenty-sixth annual noting: of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, on Thursday 
and Friday, February 20 and 21, 1896. 

The meeting will be called to order at 10 a.m., Thursday, February 
20. A good list of papers, whose titles and authors will be announced 
later have been promised. 

The topics for discussion which proved of so much interest last year’ 
will be continued this year, and several gentlemen have arranged to 
speak on the subjects already selected. 


~The Question Box will be a feature as usual. Members will please 
forward to the Secretary, as early as possible, any questions they would 
like to bring before the meetin 


The members will dine coneab on Thursday evening. 

Application blanks may be had of the Secretary. Applications for 
mem ip, and all other matters requiring the consideration of the. 
Directors, should be sent to the Secretary before Wednesday, Feb. 19. — 

pe cage reggiie +m note the obenge of date of the meetin 
regular date, which would fall on Wednesday, Feb. 19 (Ash Wednes- 
day), to Thursday-and Friday, Feb. 20 and 21, in compliance with vote, 
of Association, passed some years ago. ©. F. Pricuarp, Sec’y. 


| with almost everything of importance in that city. 


from the} 





BRIEFLY TOLD. 
—- see 

PROFESSOR ROUTGEN’s WONDERFUL LicuT.—Of discovering many 
lights there is no end, for we have it on the authority of the discover- 
ers ; and who should know most about the full measure of the values 
and virtues of the *‘ new lights?” Certainly the discoverers should. 
The first heralding of the first new light for 1896 come to us from over 
the sea, in the shape of despatches dated London, Jan. 7, which an- 
nounce that Prof. Routgen, of the Wurzburg University, has perfected 
a ‘light which, for purposes of photography, will penetrate wood, flesh 
and most other organic substances. The Professor has succeeded in 
photographing metal weights, which were in a closed wooden case ; 
also a man’s hand, the bones of which were shown, the flesh being in- 
visible.” Of course, we could understand the latter experiment, pro- 
vided we were allowed to presume that it was the hand of a skeleton ; 
but the former example is a trifle beyond us. In the meantime, it is 
comforting to know that Prof. Routgen’s claims do not specify a light 
of incomparable brilliance, the cost of producing which is all but noth- 
ing—most of the light discoverers of his and others’ times invariably 
work on the latter lines. 





DeatH OF Mr. James W. CoLeMan.—We regret to report the death 
of Mr. James W. Coleman, of Oakland, Cal., who passed away very 
suddenly on the morning of the 8th inst., during a temporary sojourn 


|| with his family, in San Francisco. Deceased had succeeded the late Mr. 


J. G. Eastland in the Presidency of the Oakland Gas, Light and Heat 
Company, of which concern he had been Vice-President for some time, 
so his death is all the more tragic. If we mistake not, Mr. Coleman 
was also a member of the Board of Directors of the San Francisco Gas 


Light Company, and had just been chosen President of the Berkeley 


Electric Light Company, the latter enterprise having been taken over 
by the Oakland Gas Company. He was born in Versailles, Ky., June 
24, 1837, and journeyed to the Pacific Coast in his early youth, follow- 
ing the trade of a telegrapher. Branching out for himself, he built and 
equipped several of the pioneer telegraph lines on the Coast. This con- 
nection brought him in contact with the mining interests, and the fam- 
ous William Sharon was one of his teachers in the miner’s art. From 
mining for gold to dealing in mining shares was but a short step, his 
original venture in the brokerage business being made with Mr. James 
R. Keene. He was one of the founders of the San Francisco Stock Ex- 
change, and was for several years its President. He first came to Oak- 
land in 1865, and eventually became concerned in one way or another 
He was a man of 
rare business tact, and his success was marked by the accumulation of 
an estate valued at a million dollars. His wife and two children (a son 
and a daughter) survive him. For the facts in this obituary note we 
are mainly indebted to Mr. W. M. Duval, of San Francisco. 





Mr. Netson W. Perry Dogs Not Acree Wit Us.—Mr. Nelson 
W:: Perry, E.M., writing under date of the 14th iust., has the follow- 
img to say respecting our remarks last week over his article in Cassier’s 
Magazine, on ‘‘ Gas Engines for Electric Light and Power”: 


To the Editor American Gas Licut JourNaL :— 


-..Referring to your editorial remarks on my Cassier’s article on ‘““Gas 
| Engines for. Electric Light and Power,”’ J would say that in speaking 
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of the increased light obtainable by burning gas in a gas engine, I 
intended to exclude the improved gas burners, such as the Siemens- 
Lungren, Welsbach, etc., by comparing the incandescent electric light 
with light produced by burning gas ‘in burners in the usual way.” 
It does not seem to me that in thisstatement I allowed my ‘‘enthusiasm 
to get the better of my judgment,” for had I compared the best that elec- 
tricity could do (the ts ene with the best that gas could do (the 
Welsbach), the discrepancy would have been much more marked. A 
nominal 2,000-candle are lamp consumes, let us say, one horse power. 
Its spherical illumination often reaches or exceeds 1,000 candle power. 
This would require, say, 20 cubic feet of Your figures for the 
same quantity of gas burned in a Welsbach are 400 candles. I pre- 
sume that that is the intensity measured in a horizontal plane, and not 
the mean spherical illumination. If we measure the are light in the 
plane of maximum illumination, it will in most cases approach very 
closely to 2,000 candles. 

In your next paragraph you have fallen into an error which you 
will doubtless be glad to correct. In speaking of the deterioration in 
light-giving qualities of the Welsbach mantle and the incandescent 
electric lamp, you say: ‘‘ But it must be remembered that, although 
the mantle employed in the Welsbach burner does not, after a time, 
give off the same luminosity as when first placed inthe lamp * * * 
the number of cubic feet of gas consumed per hour does not increase 
proportionately. In the incandescent electric lamp the conditions 
are different. Not only does the lamp decrease in candle power, but 
it requires considerably more current to supply it.” This is not true. 
The incandescent lamp filament becomes more and more highly resist- 
amt with use, and therefore takes less and less current. The candle 
power decreases for this reason, but the lamp takes less current than 
before—not more, as you state. The decrease in light is, however, 
more rapid than in the current, so that the watts per candle power in 
an old Jamp are greater than in a new one. In the Welsbach, how- 
ever, the consumption of gas remains exactly the same while the light- 
giving properties of the mantle decrease probably quite as rapidly as 
do those of the filament, so that the incandescent lamp is really at an 
advantage in this respect. 

You express amusement at my statement that no gas company would 
shoulder all the disagreeable features of a rival’s business in order to 
enable that rival to compete with it, citing the legal obligations as sufli- 
cient to compel them to do it. Far be it from me to insinuate that gas 
manufacturers are not law-abiding people, or in fact the most obliging 
class of people in the worid. Still, I think that most business men 
would agree with me that it would not be sound business policy to place 
an industry in a situation where it was wholly dependent upon a rival 
for its us vivendi. One may keep well within the letter of the law 
and yet transgress its spirit. Railroads are common carriers, and as 
such are forbidden by law to discriminate, and yet I am told that it is 
practically im ible to get them to ship anthracite culm over their 
lines to New York, simply because, probably, they think it not to their 
interests to carry it. Yet are not railroad men honorable men? We 
are all honorable men ! NELSON W. Perry, E.M. 





Norrs.—Mr. 8. F. Hayward, the smiling and debonair presiding 
genius of the Connelly Iron Sponge and Governor Company, will 
spend some weeks on the Pacific Coast. Those who will meet him en 
route ‘‘ and there” reed not be told that he does not go to the land of 
winter blooms for the benefit of his health, for the American beauty 
glow on his cheeks shows that ‘‘ he’s all right.”——To complete the 
Hayward reference we have only to add that the street main governor 
branch of the Connelly Company’s business is quite up-to-date, recent 
orders for that specialty being: A 30-inch instrument for the Mutual 
Company, of this city ; a 20-inch for the Cincinnati Gas Light and 
Coke Company, and an 8-inch for the Princeton (N. J.) Company. 
At the annual meeting of the Covington (Ky.) Gas Light Company a 
quarterly dividend of 2 per cent. was declared, and the following offi- 
cers were elected : Directors, Messrs. Bradford Shinkle, J. F. Fish, E. 
H. Pendleton, R. T. Miller and G. W. Hamilton; President, B. 
Shinkle ; Vice-President, E. H. Pendleton ; Secretary, W. B. Sellers; 
Treasurer, the First National Bank ; Supt., E. H. Jenkins ——The an- 
nual meeting of the Dedham and Hyde Park (Mass.) Gas and Electric 
Light Company was held in Boston, on Wednesday, Jan. 8th, at which 
the following officers were re-elected : Directors, Chas. Van Brunt, 
Gustav Stellwag and W. Eliot Fette ; Treasurer and Clerk, C. A. Taft. 
The Directors subsequently elected Mr. Van Brunt to the Presidency ; 
Mr. W. Eliot Fette being chosen Agent. The annual report showed 


the large increase in sales of gas for 1895, as compared with that of the 
previous year, of 25 per cent., with an increase of less than a mile in 
the length of street main. The number of meters in use, Jan. 1, 1896, 
was 431, against 343 a year ago, without any reduction having mean- 
time been made in the price of gas.+—-The annual meeting of the Dan- 
vers (Mass.) Gas Light Company was held Jan. 13th, and all the former 
officers were re-elected, namely : Directors, Hon. G. A. Tapley and the 
Hon. J. Frank Porter, of Danvers; Hon. W. E. Ford an Mr. W. E. 
Fette, of Boston, and Mr. L. A. Wyman, of Lynn; Treasurer and 
Clerk, L. A. Wyman. Ata meeting of Directors, held after the meet- 
ing of the stockholders, Mr. Fette was chosen President and Agent for 
the ensuing year, and a dividend of 2} per cent. was declared, payable 
February ist. The annual report showed the plant of the Company to 

in — condition, and the sales of gas, without any increase of mile- 
aga of mains, showed an increase over those of previous year, 

















Municipal Ownership of Electric Light Plants. 
ell cn 

A correspondent forwards us the following able and especially inter- 
esting open letter on the above topic, which was recently sent to: the 
Board of Trustees of the city of Alameda, Cal., and which was printedl 
in full in the Alameda Daily Argus, of December 21st, 1895 : 

To the Board of Trustees, City of Alameda—I propose to discuss thie 
question of municipal ownership of lighting plants and the cost to the 
municipality of Alameda for its lighting for the last seven years in a 
dispassionate manner, without prejudice, and without impugning in 
any way the motives which have actuated the present Board or past 
Boards of Trustees of this city. 

I seek only to serve what in my judgment is deemed the best interests 
of this city, and to speak entirely and wholly on the basis of a large 
taxpayer having an interest in the proper and economical government 
of this city. 

The question of the expense of any public enterprise is a proper and 
legitimate subject of discussion by any interested citizen, and if it can 
be reasonably shown, as I hope to be able to show you, that the expense 
of the maintenance and operation of the electric lighting plant of this 
city has been largely beyond that which ordinary care and prudence 
would require it to be, I will accomplish my object. 

If, on the other hand, either social or economic questions should be 
determined by you to present reasons that would make the lighting of a 
city by its own governmental officers more to be desired, though at a 
larger expense, than the same services could be performed through 
other means and methods, then my argument and conclusions will be 
naught. 

It seems to me, however, that the general wish and opinion of tax- 
payers with reference to any department of municipal government are, 
first, that municipal affairs should be conducted in a manner and by a 
method resulting in the least possible expense to them. Opposition to 
high taxation is common, and if it could be said of the city of Alameda 
that the high taxation is a resulting cause of an attempt to take upon 
the municipality a business which does not properly belong to it, then 
it would seem that the taxpayers themselves had rights in the matter 
which the opinion of a minority of men representing those interests 
should not be permitted to interfere with. 

There is another consideration to be invoked for your opinion that 
seems to me to be as pre-eminent as that of the rights of taxpayers, and 
that is, the protection of existing industries. 

It is a usual thing for any municipality to invite and encourage any 
business which may bring to it capital and the employment of labor, 
and any action of any government which would drive from its midst 
such capital and such employment of labor is certainly to be deprecated. 

The engagement by municipalities in industries would tend, as you 
must certainly see, to the throwing out and breaking down of any at- 
tempt on the part of capital to interest itself in the building up of a 
city. 

The protection of capital and the protection of labor are duties of gov- 
ernmental bodies far above and beyond that of any other spherein which 
they may work. The destruction of capital means the destruction of 
labor. The protection of capital means the protection of labor. One is 
as much dependent upon the other as the life of plants is dependent 
upon the sunshine. 

If it can be reasonably demonstrated that municipal capital, wrested 
from the property owner and which has been acquired by him through 
his own exertions and toil, can be used again to his benefit, then no 
argument can offset it ; but if, on the other hand, it can be proven, as 
I hope to prove, that the wrestings of the earnings of labor are to be 
used by political bodies for a thing which cannot result in benefit to the 
average taxpayer and landholder, then I say, and say positively, that 
no board of trustees, council or board of supervisors controlling any 
district has a moral or a legal right to take that money and use it. for 
the benefit of the few to the detriment of the many. 

The history of municipal ownership throughout the United States 
and in Great Britain has been a record of misrepresentation of facts 
made—not by governmental bodies such as yourselves, but by interested 
employees whose desire to make a favorable showing with reference to 
the cost of industries engaged in by the municipality leads them to per- 
vert facts, to present arguments which are fallacious and, to speak 
plainly, in most cases abso'utely devoid of truth. 

I do not make this assertion with reference to your own city, but I do 
repeat that it has been the common custom in establishing arguments 
for the support of municipally conducted electric lighting plants that 
the truth has never been stated with reference to maintenance and 
operation. 
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In your own case the facts are so patent and have been preserved by 
your records so fairly that it requires but a presentation of your own fig- 
ures to prove that the lighting plant of Alameda is occupying a false po- 
sition with reference to economy. 

These deductions I make from figures on file with your City Clerk for 
the past seven years, and in such statements as I may make to you I 
have not gone out of or beyond the official records. 

From its inception the establishment of a lighting plant in the city 
of Alameda was made against the protests of those best qualified to 
judge of its correctness, and has been maintained throughout all these 
years against the same protest and in the face of facts and arguments 
preseated to you from time to time, which have proved to all unbiased 
minds that the city of Alameda’s municipally conducted lighting plant 
has been an expense and a luxury which it has not been able to reason- 
ably support. 

It is very much like a man with an income of $100 per month living 
upon $150. Somebody pays for the excess of expense over receipts. If 
it were a clerk in commercial circles his employer would pay for it in 
a surreptitious manner. In municipal circles it is the taxpayer who 
submits to the extra burden. 

Compiled from reports filed with your city officers I find that, ex- 
clusive of interest, the cost of lighting your city for six years and five 
months has aggregated the sum of $155,223.74, an average of $2,016.27 
per month. The average number of lamps maintained for public light- 
ing during that time, according to the report of your City Electrician, 
has been 88. This gives an average cost per lamp per month of $22.90. 
According to the schedule of lighting employed by you, which is a 
lighting from dark until 1:30 a.m., excepting on nights when the moon 
is shining, and which time amounts to 117 hours per lamp per month, 
the average cost per lamp per hour is 194 cents. 

I am aware that the contention will be made that it is not fair to cal- 
culate the entire cost of the plant as a basis of the cost of operation ; but 
I submit that in a municipal plant no other basis can reasonably be em- 
ployed. The cost of the operation of any municipal enterprise to the 
taxpayers is the whole cost, or the amount which the taxpayers have to 
make up to the city in their annual payments. During the 77 months 
in which the plant has been in operation this amount of money 
—$155,223.74—has been taken out of the pockets of the taxpayers for 
the purpose of furnishing them with light, and I cannot conceive how 
any argument other than that which I have set forth could be used to 
prove that they have not paid that amount of money for their lighting 
for that time. 

But for the sake of argument we will assume that a part of the money 
expended has gone toward the establishment of a permanent lighting 
plant, and that therefore the value of the plant should not be considered 
at all in the matter of assuming the ratio of expense. 

A very liberal estimate of the value of your plant, that part of it which 
is permanent, at the present time would be fixed at not to exceed $30,000 
as from my knowledge of the cost of the installation of lighting plants 
I am certain that a duplication of your properties could be made for at 
least that sum of money. 

Deducting, therefore, the sum of $30,000 from the expense will leave 
a net expense of $125,223.74, which gives a monthly lighting expense of 
$1,626.20, or in round numbers an expense of 15 cents per lamp hour. 
This, I wish to remind you, is without the consideration of interest 
which has been paid upon the original purchase price. It contrasts 
very forcibly with the rate charged in Oakland for municipal lighting 
—of 6.43 cents per lamp hour—the first basis of hourly expense as fig- 
ured being three times that of Oakland and the second nearly twice. 

Again, it may be contended, and in fact has been contended in the 
reports filed by your interested employees, that a certain proportion of 
the expense of maintaining your fire alarm and telephone service has 
been charged to electric lighting accounts. Your various employees in 
the electric lighting department have figured this at various sums, no 
special rule being made for a division of expense, but seemingly an ex- 
cess of what should be a reasonable charge is attributed to services ren- 
dered to the fire alarm and telephone department. 

Considering the range of your fire alarm service and the necessities 
for attention to it; considering also the expense of such a service in 
other cities, it becomes a fact which cannot be reasonably questioned, 
except by interested employees, that the attention necessary to that ser- 
vice should not exceed the sum of $50 per month. Reasonably and in 
well governed institutions it should not amount to that, as in the range 
of your fire department men could and should be found who would at- 
tend to the operation of the business without any extra compensation. 

Again, should this item of expense be eliminated from the electric 
lighting account it would be found that you could not get along with- 





out any of your expense in the electric lighting department by reason 
thereof. Asan example, it is fair to assume that, should your City 
Electrician be relieved of the duties of attending to the fire alarm and 
police telephone, he would consent to a reduction of one-half of hissal- 
ary, or that his assistant would consent to a reduction of one half of his 
monthly stipend? Does it not occur to you as business men that they 
would still find work sufficient in the electric lighting branch of the 
business to occupy their time fully ? 

This argument, as made by interested employees, seems to me too ab- 
surd to entitle it even to mention. But going back to the question and 
assuming that they are right and that the electric lighting department 
should be credited with this expense for the last-seven years, we still 
have, on the basis of the average number of lamps which have been 
lighted and the total expense would have been paid by the city, a cost 
of over 15 cents per lamp hour; and this, again, without any interest 
upon the first cost of the plant being figured in, and in comparison with 
the rate paid by the city of Oakland for its public lighting, nearly twice 
what it has cost municipally conducted Alameda to maintain its own 
lighting plant. 

In other words, to sum this expenditure up and to make good the as- 
sertion which I made to you when I appeared before your body a few 
weeks ago, Alameda has paid, on the basis of the most favorable con- 
sideration of its expenses, over $70,000 for the last seven years in excess 
of what it could have had its lighting done for by a reputable lighting 
company, which amount would have paid, as I have before stated, all 
the expense of your new city hall ; and this, too, without any consider- 
ation of the revenue which would have resulted to the city by reason of 
taxation coming from a plant owned by private parties, which, on the 
basis of a valuation of $30,000, would have given you for seven years 
some $2,500 additional. 

It seems to me, looking at it coolly and impartially, that $70,000 is a 
large amount of money to pay for local pride. It is a large amount of 
money to take out of the purses of the taxpayers. It is a large amount 
of money to pay for a luxury, and I cannot conceive of any excuse 
which a board of trustees might be able to give to its constituents that 
would relieve it of the stigma of at least inattention. 

I say, and say without the intention of reflecting upon anyone, that 
no board of trustees of any city is able of itself to judge impartially 
and to judge from personal knowledge of the actual expense of any 
particular department, and certainly not of a department involving 
such technical knowledge as that of the operation of an electric light- 
ing plant. 

Viewed in the same light as a commercial enterprise, it of necessity 
devolves upon the employees in charge to be the guides and mentors of 
the city authorities. They must necessarily trust to the judgment and 
the opinion of the employees, and where employees are interested solely 
in holding their positions it is but human nature for them to érr, and, I 
might add, it is divine in the taxpayers to forgive. 

The lethargy, the indifference, the don’t-care-itiveness of the average 
taxpayer, accounts for the financial distress into which our city govern- 
ments run. 

I have sufficient faith in human nature, and in the average politician, 
and in the citizens elevated to a position of trust, to believe that they 
are generally conscientious and painstaking in the discharge of the du- 
ties of the trust that devolve upon them, but in this connection it is also 
human nature for them to put off upon the shoulders of others such 
tiresome and perplexing duties as they may not be capable of attending 
to, or to which they have not the time to devote. 

Coming back again to the question of the cost of maintenance, and 
mildly but firmly criticising the reports that have been presented to 
you, I submit for your consideration these facts, and in stating them I 
stake my reputation upon their correctness. 

I maintain that there are not in the city of Alameda to-day, nor have 
been at any time, 100 lamps lighted for the benefit of taxpayers. A 
careful inspection of your city for some time past, a nightly investiga- 
tion as to the number of lamps which are lighted, justifies me in making 
this statement. There are now but 90 lamps erected and in circuit each 
lighting night. Of these lamps at least 5 per cent. do not burn during 
the hours of lighting. In this statement I do not especially criticise 
your electric management, as it is impossible by even the most 
careful watch to maintain the lighting of all the lamps in a circuit on 
any night. Some will go out by reason of defective carbons or by rea- 
son of a defective lamp, and it would take a host of employees to cover 
the ground lighted in your city to maintain all the lamps during all the 
hours during which they are supposed to be lighted. But this argument 
I make simply to show that in estimating the number of lamps which 
are lighted nightly and in deducing therefrom the cost per lamp per 
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night or per hour, that due allowance for this failure of lamps to light 
should be made. 

If your city were lighted by a corporation you would, as other city 
corporations do, compel the lighting company to make you a rebate in 
proportion to the average monthly cost for such lamps as were not 
lighted according to contract. This you will, of course, at once see, in- 
creases proportionately the cost of lighting when done by the munici- 
pality, and would by the same reasoning decrease your cost when done 
by a lighting company. 

The presentation in the ninth section of your City Electrician's report 
of the cost of operation, while it may have been done in all fairness, 
and the fairness of it I will not at this time question, is still open to 
censure and criticism. 

I have passed previously upon the question of allowing one-half of 
the time of the electrician and his assistant to be charged against the 
fire alarm and police telephone, and in my own mind, and I believe in 
the mind of every reasoning and thinking taxpayer of this city, have 
proved conclusively that it is not a legitimate deduction of expense; 
but other than that, the cost of coal per month of $239 is not borne out 
by the records of bills paid by the City Treasurer for coal for the light- 
ing department by over $75. 

The incidentals are figured out at $32. This is an absolute absurdity, 
and if this were not such a serious question would be laughable. The 
assumption by anyone—you can understand it comes from an interest- 
ed employee, however—the assumption by anyone, I say, that a plant 
of the magnitude of the one which you are now operating can be main 
tained for $32 per month in repairs and incidental expense borders on 
the ridiculous. 

In the history of the expense of your plant you have before you on 
record the fact that the machinery for which you paid approximately 
$20,000 was sold in seven years for $350. There you have a depreciation 
of $19,650 in seven years, or over $2,500 per year; or, we will say, in 
round numbers, $200 per month. In addition to that there was during 
the seven years paid out for the maintenance of the plant in reasonably 
good condition a sum equal to $300 per month. Electric lighting plants 
are subject more than any other to deterioration. The history of them, 
whether in central stations or in those conducted by municipalities, 
proves this beyond a question. There is no reason to suppose that the 
future will produce any better results. Any plant that is operated by 
machinery running the number of hours lighting plants are expected 
to be operated and consisting of such perishable material as steam boil- 
ers, dynamos, pole and wire lines and lamps exposed to the weather, 

_ will ever suffer any less loss. 

The renewal of every part of an electric station in ten years is not as- 
suming too much, and on the basis before given you of an estimated 
value of $30,000 for your plant it will be seen that the average wear and 
tear on your station would reasonably be not less than $250 per month, 
instead of the beggarly $32 which your interested employees have put 
upon record. 

The question of income from your incandescent commercial lighting 
is a subject that will also admit of considerable inquiry and investiga- 
tion. 

While your transformers and your lamps recently installed are new 
your net income may reasonably be placed at what your interested em- 
ployees have stated it to be ; but renewals of transformers and lamps 
will cut a large figure in your expense account during the coming 
months. Dissatisfied consumers may result in a reduction of the num- 
bers. Financial depression in business may also result in a reduction. 
Even now I have in mind the case of your public library, where 92 in- 
candescent lamps are used, giving, if my authority is correct, a very 
inefficient service, and which 92 lamps displaced 48 gas burners. Is this 
true economy ? 

The labor expense of your present operation is placed by your City 
Electrician at $432.50 per month. The Treasurer’s cash account does 
not substantiate these figures. For the current month in which your 
Electrician’s report was filed the Treasurer’s books showed that the sum 
of $618 had been paid in wages on account of the electric department. 

I appeal to you as business men to rid yourselves of prejudice and 
look at this question fairly and squarely, as it concerns the rights and 
privileges of the people who elected you to the honorable trust which 
you now occupy. Would you, in your individual capacities, in man- 
aging an institution requiring an expenditure of $155,000 in seven years, 
permit your judgment or your sound business sense to be perverted by 
thoughts which would tend to make you give for any portion of your 
business twice the amount of money that you could obtain it forin other 
directions ? : 


As a writer on the subject of municipal ownership tersely says ; ‘The 


social and economic condition which affects gas and electric lighting 
interests and investment is the growing tendency toward municipal 
ownership and control. When the question of municipal ownership 
rises like a dismal fog and dark cloud in the night from God knows 
where, then is begotten a feeling of despair and impending doom. No 
consideration is shown for capital invested, the rights affected, or the 
results to the municipality. ‘Everywhere where there is a wrong,’ 
Blackstone says, ‘there is a remedy,’ but in a case of this kind there is 
no remedy. The question of municipal ownership is an appalling one 
to legitimate enterprise. It presents a grand, alluring, kaleidescopic 
scheme which partakes of paternalism, socialism and the theory of 
equality and fraternity. The rabble and unthinking citizens want 
municipal works because led to believe that light and water will cost 
next to nothing. The result is that thousands of dollars in bonds are 
voted and taxpayers pay three times as much for their light. I have 
thoroughly examined the question of municipal ownership and have 
examined the statistics from our own cities and from those of England 
and Germany, and I can say that with one or two exceptions munici- 
pal ownership has been a failure and a wide-spreading evil.” 

Although apparently standing alone in this matter contended between 
us, I can assure you that I have the support and encouragement of a 
large body of citizens in your city who are taxpayers, and in deference 
to them it would seem to me reasonable that the question should be pre- 
sented to them as to whether or not bids should be invited for the opera- 
tion of this municipal plant. 

This could be done by submitting to the people at the next election 
this question. Taking the most favorable statements made by interested 
employees as to the cost of the operation of your plant as a basis for 
determining what it is worth to the city to have it done, should no 
legitimate bid be received at a lower figure, it would solve at once and 
forever this vexed question. It will cost nothing to try it and it will 
relieve the unsettled minds of the majority of your citzens. 

It may be that in their opinion they would rather pay the extra sum 
and own their plant, but they should at least have the opportunity to 
pass upon the question. 

Coming back again to the question of the present cost of operation, it 
is apparent from your reports and from the money expended during the 
past six months that the cost of the operation of your plant—and by 
operation I mean all legitimate expenses attending its maintenance, al- 
lowing as fully as possible the revenue from your incandescent com- 
mercial lighting and the money saved by the substitution of electric 
lights in your public buildings and railroad stations—the cost per lamp 
hour will figure out approximately 9 cents. This is not considering the 
interest upon the money invested, and is 50 per cent. greater than the 
charge made in the city of Oakland. If to that you add what should 
be your revenue from taxable property and what would ordinarily be 
the rebates for lights which do not burn on nights when they are 
scheduled to burn, it would bring the cost beyond 10 cents per lamp 
hour. 

The method by which your accounts are maintained renders it prac- 
tically impossible to determine the actual cost of maintenance. It is 
an easy matter for an interested employee in presenting a report to you 
to claim that certain expenses which would be legitimately charged in 
any other station to expense should be charged to construction, and 
there is no one to gainsay his statement. You, individually, have not 
the time, the patience, and I say nothing with disrespect, the knowledge 
to determine whether such statements are correct. 

An investigating person, unless on the ground at the time the work 
was being done, could not determine the question any more accurately 
than you. But going back to my original statement, I maintain, and I 
leave it for your consideration, that all expense, whether of construc- 
tion or maintenance, is an expense directly chargeable to the operation 
of a municipally conducted electric light plant. 

We will assume, if you please, that all construction work should 
stop. That your building is in such a condition that no repairs wil be 
required for the next six years ; that no towers are to be taken down ; 
no new lamps erected ; no poles to be painted ; no boilers or steam pipes 
to be overhauled ; no engines to be repaired ; no armatures to be re- 
wound ; no incandescent lamps to be renewed ; no lamps to be furnished 
with new parts ; no transformers to rewind, and that the expense of 
maintenance would be only that figured out by your interested em- 
ployees. 

Assuming even what I say, the average cost of the maintenance of 
your plant would still be, according to the figures which I have sub- 
mitted toyou, more than 75 per cent. in excess of the charges made in 
any other city in the United States for the lighting of the streets. 

JOHN A, BRITTON, 
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[Concluded from p. 51.] 
Nitrogen and the Nitrogen Products Derived from Coal. 


—— 


By Dr. KNUBLAUCH. 


Following the course of the gas from the washers to the purifiers, 
we find cyanogen, as well as sulphureted hydrogen is absorbed in the 


| pounds of potassium ferrocyanide, per ton of coal. 


It is generally less 


at the coke ovens. Referred back to the coal, the nitrogen of the cy- 


| anogen amounts to only 0.02 to 0.03 per cent., corresponding to 1.8 per 


'cent. of the total nitrogen of the coal. 


latter, and thus we are brought in contact with a second valuable ni- | 


trogen product. 


Cyanogen is very susceptible to chemical reactions, | 


and it is not easy to trace its behavior in the vessels in the presence of | 


carbolic acid and sulphureted hydrogen. 
which formed cyanogen during distillation, was little investigated un- 
til a few years ago. 


The nitrogen of the coal | 


The method which has been most used for the estimation of cyano- | 


gen in coal gas is quite unreliable, as it indicates the presence of 
cyanogen in gas which cannot possibly contain it. It consists in col 
lecting the cyanogen in a solution of silver, but many other constit- 
uents of coal gas likewise form insoluble compounds with silver. The 
method is described in a book of even so late a date as 1890. Much 
confusion was caused by it, and even now, here and there we find it 
supposed that the thiocyanate occuring in fouled oxide existed as such 
in the gas. The quantity of it often considerably exceeds the amount 
of ferrocyanide. The patent on the extraction of cyanogen applied for 
by the author in 1888, first cleared up the question of the nitrogen oc- 
curring as cyanogen. It embraces a certain method of absorbing the 
whole of the cyanogen present, and securing it as ferrocyanide. The 
cyanogen wholly combined in that form is then determined by the 
method for the estimation of ferrocyanide in spent oxide. At the pres- 
ent time, cyanogen determinations are commonly made according to 
this method. Without further discussing theories it may be said that 
the ferrocyanide, as well as the thiocyanate, is first formed in the puri- 
fying material from the hydrocyanic or prussic acid of the gas. If 
the latter enters into combination with iron, we have ferrocyanide ; if 
into combination with sulphur, thiocyanate or sulphocyanide. A\l- 
though thiocyanate is formed from hydrocyanic acid, sulphureted 
hydrogen and ammonia, these compounds pass along together in the 
crude gas without appreciable formation of thiocyanate as far as the 
purifiers, and even then the formation of thiocyanate is only partial. 
The feebly acid hydrocyanic acid is doubtless preserved as such by the 
large excess of carbonic acid. In the purifiers, therefore, we must 
force the hydrocyanic acid to combine with iron instead of sulphur, 
and we can readily effect this by fulfilling certain conditions in the 
process, based on present knowledge. But the results of a large num- 
ber of tests of fouled oxide prove how incompletely the process is 
often carried out. The results of ten tests are given in the following 


In order to illustrate the pro- 
portions in which the several constituents occur in crude gas, and in 
how small a proportion the useful nitrogen is, the average composition 
of crude gas from Westphalian coal is here given : 


Average Composition of Crude Gas from Westphalian Coal. 
Per Cent. by Volume. 


MER ie i ic. Faas curses le dneek Minwhageuens 50.00 
I sok a Gin ac 35 <5 c dca dans Kamdlanedankaenes 31.00 
CI ONIE 2 6 ihe ces 5 iii dos aaa 9.00 
WPMD gies dae ete eceed wins s corecarheaeions 2.50 3.75 
Ree ES FSS EE bo ec seek Gass 1.26 { “ 
CNN PON os inns vocaads oo oxen vow ie cess 2.00 2.75 
Sulphureted hydrogen...............-+0++- emer 
SUPIRS a0). o 0 saws GaRikecs s cdeaseee ke 2.25 
AMMONIA... ..... 60. cece eee e cece cece eseccecs 1.10 1.25 
ERVGVOCT AMES CONG iii 6 oss nn Ds dngueees tend 0.15 5 -°* 


Sulphur compounds other than sulphureted 
hydrogen 0.01 

The so-called diluents, hydrogen, methane and carbonic oxide, form 
about 90 per cent., and the obnoxious carbonic acid and sulphureted 
hydrogen, about 2} per cent. The most important illuminating con- 
stituent, benzene (and toluene) vapor, occupies only 14 volumes per 
cent., and furnishes about 80 per cent. of the illuminating power of the 
gas, while ethylene (and its homologues) occupies 24 volumes per cent. 
and is only responsible for 20 per cent. of the illuminating power. 
About 2 per cent. represents the free nitrogen, but the errors in the de- 
terminations of all other constituents are massed together in this, as 
there are no means of directly estimating nitrogen in gas. The nitro- 
gen compounds are represented by 1.1 per cent. of ammonia, and only 
0.15 per cent. of hydrocyanic acid. It will readily be surmised that the 
absorption of the latter must present-difficulties, as in general the 
absorption of a gaseous constituent becomes more difficult as the pro- 
portion of its volume to the total volume diminishes. But with the 
hydrocyanic acid, there are other difficulties, due to the sulphureted 
hydrogen and carbonic acid, amounting almost to 20 times its volume. 
The materials used practically for extracting cyanogen likewise take up 
with great avidity the sulphureted hydrogen, and partly also the car- 
bonic acid, so that a product is obtained which contains a large quan- 
tity of iron sulphide to a relatively small amount of ferrocyanide. It 
would be too wide a digression here to enter further into the author's 
experiments, which have resulted in the extraction of the whole of the 
cyanogen, while the carbonic acid and sulphureted hydrogen are elim- 























table : inated from it. On another occasion we may come back to this process, 
| Potassium Ferrocyanide if 
: : the Cyanogen were Con- Percentage of Cyanogen in 
Percentages on the Dried Samples of Spent Oxide. verted to Ferrocyanide, the Material as— 
Sample, Instead of Thiocyanate. 
sg F Rien ee > sa er - Ammonia. Soluble Salts, Sulphur. Increase. Total Ferrocyanide Thiocyanate. 
ee | 14.06 20.74 0.068 1.735 0.596 3.24 41.15 0.08 20 .82 99.6 0.4 
Ee ere | 13.61 20.07 1.290 6.160 2.660 12.00 36.10 1.54 21.61 92.9 7.1 
pee | 13.56 20.00 0.440 6.830 2.620 13.62 30.27 0.53 20.53 97.4 2.6 
Bi iewa ns ve |} 11.85 17.48 2.630 2.150 1.540 7.50 38.35 3.14 20.62 84.8 15.2 
Gi cee | . 10.58 15.57 3.270 2.700 1.560 9.50 35.37 3.90 19.47 80.0 20.0 
Weis sce | 10.38 15.23 4.200 3.510 2.550 12.00 30.15 5.02 20.25 75.2 24.8 
Sane 9.06 13.36 4.410 4.500 3.260 14.70 33.57 5.27 18.63 71.7 28.3 
OT ee 8.57 12.64 6.960 2.110 2.480 13.50 28.38 8.32 20.96 60.3 39.7 
Diiicinicten wis 8.10 11.93 6.150 10.800 5.510 22.79 32.10 7.34 19.27 61.9 38.1 
Wiiewancens 3.38 4.98 13.750 5.380 5.490 28.31 32.30 16.42 21.40 23.3 76.7 








The table shows that, beginning with only traces of thiocyanate in | but the remainder of this paper can deal only with the extraction of 
No. 1, the amount continually increases, while the quantity of ferro-| ferrocyanide from fouled oxide. 


cyanide decreases. Of the total cyanogen, No. 1 contains only 0.4 per 


The nitrogen which in gas manufacture forms cyanogen, amounts, 


cent. as thiocyanate and 99.6 per cent. as ferrocyanide, while No. 10 as we have just seen, to only 0.02 to 0.03 per cent. of Westphalian 


contains 76.7 per cent. as thiocyanate and only 23.3 per cent. as ferro-| coal. 


But owing to the large consumption of coal this item becomes 


cyanide. The quantity of thiocyanate in sample No. 1 is technically | very considerable, and the high value of the ferrocyanides renders this 


negligible, and as a result of the author's experiments, the conditions | nitrogen a source of large revenue. 


At the beginning of the eighties 


are known under which no trace of thiocyanate is formed, but the| we find purification a considerable item of expenditure, and in many 


whole pf the hydrocyanic acid is converted to ferrocyanide. 


| gas works it still remains so. About that time, however, a favorable 


Regarding the quantity of cyanogen formed in the retorts numerous | change was made at Cologne. The material formerly was a trouble- 
experiments at the Cologne Gas Works, carried out at various times | some product, and fetched quite a small sum, until in March, 1882, it 


| 


with Westphalian coal, indicate that 74 to 79 grains of hydrocyanic | was sold on the basis of its content of ferrocyanide, after a method of 
acid (H CN) per 100 cubic feet are present in the gas, or about 0.15 per 


cent. by volume of the acid in a state of vapor. 
193 to 205 grains of potassium ferrocyanide, or roughly to 2.9 to 3.1 


This corresponds to 


| estimating the latter had been worked out. The proceeds of the sale of 
| the oxide (yielding 14 to 18 per cent. of potassium ferrocyanide on the 
|moist material) amounted, for the six years, 1882 to 1888, to about 
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$22,000, the average production of gas being 554} million cubic feet. 
Deducting the cost of raw material and wages a considerable profit re- 
mained. The prices for rich material have risen since, so that the re- 
ceipts are now even higher. Works the size of those at Cologne 
should extract yearly hydrocyanic acid equivalent to about 78% tons of 
potassium ferrocyanide, while about half that quantity, according to 
the process now used, remains in the gas. There are, however, few 
works which obtain such good results. 

We may next consider how much spent oxide is obtained in the pur- 
ification of a definite volume of gas. As this depends on the quantity 
of sulphureted hydrogen in the gas after the scrubbers, it is dependent 
in the first instance on (a) the yield of sulphureted hydrogen of the 
coal carbonized, which is variable even with the same kind of coal ; (b) 
the more or less complete removal of ammonia before the purifiers; 
and (ec) the amount of carbonic acid in the crude gas. Itis evident that 
the ratio of the spent oxide to the volume of gas treated may be very 
different, even at equally well managed gas works. A good oxide, if 
the ammonia is completely removed before the purifiers, takes up at 
least 40 to 45 per cent. of sulphur, and cyanogen equivalent to about 
17.5 to 21.0 per cent. of potassium ferrocyanide (the percentages being 
in both cases reckoned on the dried material), before it begins to be 
troublesome in working. Many Westphalian coals give a yield of 
sulphureted hydrogen corresponding to 14 to 17 ewt. of spent oxide, 
with 20 per cent. of moisture per million cubic feet of gas. Less ma- 
terial may be used with some coals, but if the washing of the gas be 
incomplete, or the yield of sulphureted hydrogen from the coal be 
greater, considerably more may be used up. Judgment cannot, there- 
fore, be fairly passed on an oxide simply on the strength of the num- 
ber of cubic feet of gas purified by a given amount of it. The 
quantity of material used in a large works during several years affords 
the best check on it. 

The analytical results given above for ten samples of spent oxide, 
show how different may be the composition even with the same kind 
of coal. The first nine samples were fouled by gas from Westphalian 
coal, to which sometimes small quantities of richer coal were added, 
but to an extent unlikely to affect the results as far as the cyanogen is 
concerned. The differences in the amounts of ferrocyanide in samples 
Nos. 1 and 9 are as 21 to 12, but the material may contain even less 
than No. 9 does. Valued at their ferrocyanide content, and contain- 
ing about 20 per cent. of moisture, at prices ruling during recent years, 
samples Nos. 1 and 9 would fetch respectively about $17.50 and $9.50 
per ton. The total amount of ferrocyanide in oxide is frequently very 
small. Of sixty samples, four only produced over 15 per cent. of potas- 
sium ferrocyanide (over 18 per cent. on the dried material) ; while four 
gave under 6 per cent. (less than 7 per cent.on the dried material). 
Generally about 8.5 to 12 per cent. was obtained. It may be observed 
that, both in analyses and in commerce, the percentage of ferrocyanide 
is sometimes stated as Prussian blue. The amount of blue may be 
found by multiplying the amount of potassium ferrocyanide by 0.678. 
In the above table, also, the percentages are stated on the dried sub 
stance. With 20 per cent. of moisture, sample No. 9 would show 9.54 
per cent. of potassium ferrocyanide, or 9.54x0.678=6.47 per cent. of 
Prussian blue. 

The thiocyanic acid varies very much, amounting only to 0.068 per 
cent. in sample No. 1, and to 13.75 per cent. in sample No. 10. But if 
we assume that the whole of the cyanogen had been converted to fer- 
rocyanide, instead of partially to thiocyanate, we arrive at nearly the 
same cyanogen content for all the samples. This is indicated in 
another column of the table. Reckoned as potassium ferrocyanide, it 
averages about 20 per cent. This proves that there is no deficiency of 
cyanogen in the gas, but that only with sample No. 1 did the condi- 
tions exist for the formation of ferrocyanide exclusively. How deep 
seated is the reaction, may be seen from the formation of 10.8 per cent. 
of sulphuric acid and 28.3 per cent. of soluble salts in sample No. 10. 
These soluble salts envelope the particles of iron which should enter 
into reaction ; and thus the absorptive power for sulphureted hydrogen 
is little, and these salts are necessarily removed and replaced with the 
material—thus increasing the wages. Moreover the material is much 
denser ; and the gas passes through it with difficulty, causing back 
pressure. It purifies very badly, and takes up comparatively little sul- 
phur ; so that more material is required. While sample No. 1 gives 
41.15 per cent. of sulphur, in No. 8 there is only 28.38 per cent., and in 
Nos. 2 to 10 an average of only 33 per cent. 

Why is it that the amount of ferrocyanide from the same coal varies 
so greatly as in samples Nos. 1 to 9? Experiments and observations 
show that the ammonia only is to blame. In No. 1, with its large per- 
eentage of ferrocyanide, the amonia amounts to only 0.596 per cent. ; 








while with No. 9 it amounts to over 5 per cent., or almost ten times the 
quantity in No. 1. The ammonia still present in the mass affords no 
clue to the amount passed through when it is so high, as in such a case 
itis not wholly absorbed. Doubtless in Nos. 9 and 10 some ammonia 
has been left unabsorbed, and would act disastrously on the meters. 
Ammonia is further inimical to the formation of ferrocyanide in oxide 
purifiers (the wet process with alkaline or ammoniacal iron proceeds 
quite differently), but favors the formation of thiocyanite and solub!e 
salts, and therefore causes interruption to the purification in general. 

Complete extraction of ammonia means, therefore, the highest possi - 
ble formation of ferrocyanide ; and therefore perfect washing of the gas 
must be aimed at. We have already seen that the complete removal! 
of ammonia is attended by a very great absorption of sulphureted 
hydrogen and carbonic acid ; and thus the purifiers are much relieved. 
At the same time, the cyanogen is compelled to combine with iron 
instead of sulphur; while the oxide serves for a larger quantity of gas, 
can remain in the vessels for a longer period, and finally be easily and 
certainly revivified. The spent material frequently fetches little or 
nothing in respect of the ferrocyanide it contains. A good sample, 
however, sells for $15 to $17.50 per ton ; and therefore the purification 
of gas should now form a considerable source of revenue. 

These considerations indicate also that a complete analysis of the 
purifying material can enable us to draw conclusions as to the 
efficiency of the scrubbing and washing process. The author has, in 
all such cases referred to him, found his inferences confirmed by later 
experiments on the works. The processes taking place from the retorts 
to the purifiers have been traced step by step, after the introduction of 
chemical work in the industry. It is thus even possible, from the 
analysis of a bye-product, to decide whether, and to what extent, the 
whole apparatus is acting as it should. We can now follow the course 
of each molecule of nitrogen in the coal clearly and certainly ; and on 
the bases of experiments, we can surely work for a quantitative yield 
of cyanogen compounds, while extraneous advantages also accrie to 
the general working. 

Reviewing what has already been said, and confining ourselves, for 
the sake of simplicity, to the case of Westphalian coal used in gas 
works, we find that the nitrogen of the coal is distributed as follows :— 

1. About 50 per cent. remains in the coke, and is only of interest 
because an increase in its amount means a corresponding decrease in 
the free nitrogen in the gas. 

2. About 30 per cent. is found in the gas as such, and must be con- 
sidered injurious, as diminishing the illuminating power. 

3. From 12 to 14 per cent. is converted into ammonia ; correspond- 
ing to 10.4 parts of sulphate per 1000 parts of coal (with English coal, 
it is much greater). 

4. Not quite 2 per cent. (0.027 per cent. of the coal) combines with 
earbon and hydrogen to form hydrocyanic acid; corresponding to a 
yield of 1.4 parts of potassium ferrocyanide per 1000 parts of coal. Of 
this quantity, at least two-thirds should, with proper working, be 
recovered in the oxide. 

5. Finally the tar, as nitrogen bases, there is about 14 per cent. 
(0.02 per cent. of the coal). 

6. Only 0.2 to 0.25 per cent. of the nitrogen of the coal forms pro- 
ducts of marketable value ; but the quantities of coal dealt with are 
large, and a revenue of about $70 per million cubic feet of gas results. 
This revenue may be easily reduced by a third or more, if the condi- 
tions for complete recovery are not constantly fulfilled. It is quite 
easy to so regulate the working that, even with apparently insufficient 
washing, the yield indicated may be obtained. 

These remarks may perhaps help to elucidate the question of how far 
the nitrogen of the coal is available, and to attract proper attention to 
the points indicated. 








Spermaceti. 
By Lyman F. Keser. 

Cetaceum forms lustrous, white, semi-translucent masses, with a 
broad, foliaceous, crystalline structure; somewhat unctuous to the 
touch, and, when fresh, has a neutral reaction. It is soluble in chlor- 
oform, ether, carbon disulphide, boiling alcohol and fixed and volatile 
oils. The United States Pharmacopeeia requires it to possess a specific 
gravity ‘‘ about 0.943, and a fusing point near 50° C.” 

About two years ago the writer had occasion to examine several 
samples of spermaceti, and was much surprised to find that his data of 
specific gravities and melting points did not correspond with the above 
authority, while on all other points there was perfect accord. On con- 
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sulting the various dictionaries and other works of reference on chem- | ceti. Introduce the thermometer into a large test-tube, through its 


istry, it was found that they generally sustained the official guide. | 


After carefully examining the samples for adulterants, with negative 
results, and being well aware that this peculiar, concrete, fatty sub- 
stance was not readily adulterated, as any foreign substance greatly 
disturbed its physical character, the writer was forced to the conclusion 
that the samples were genuine. From this time data were accumulated 
from various sources. 

On carefully comparing the recorded specific gravities, at 15° C., it 
was observed that they were practically derived from two sources. 
BE. Dieterich, in a tabulated list of specific gravities for a number of 
fatty bodies, records 0.96 for cetaceum. This has been copied very 
little, and Mr. Dieterich practically stands alone in his observation. 
The lower specific gravity, 0.943, is generally credited to C. Schaedler, 
but it really originated in 1820 with T. Saussure. Mr. A. H. Allen 
gives 0.942-0.946 as specific gravity. In several instances 0.945 is given, 
but no original communication cou!d be found to sustain it. 

The melting point of spermaceti received a greater share of attention 
by the various workers. The reports are as follows: T. Saussure, 
47° C.; E. Chevreul, 44° C.; J. Stenhouse, 41.6° C.; T. Wimmel, 
44°-45° C.; F. Riidorff, 43.5°-44.3° C. Mr. Wimmel, in his contri- 
bution, reports the following observations of melting points by a num- 
ber of eminent workers: Person, 42.7; Berzelius, 44.7; Liebig, Bolly, 
44-45; Chateau, Schubarth, 45; Bunsen, 47.7; Pouillet, Miiller, 49; 
Dulk, 50° C. 

Chevreul obtained a body by repeatedly recrystallizing spermaceti 
from hot alcohol that possessed a melting point of 49°C. To this sub- 
stance, in 1814, he applied the name cetine, to differentiate the abso- 
lutely pure substance from the commercial article, which fused at 
44°C. The following additional melting points for cetine have been 
observed: Stenhouse, 48.9°-49.4° C., and W. Heintz, in his classic 
communications, reports a cetine which he obtained by repeated re- 
crystallizations that melted as high as 55.5° C. 

After eliminating the extremely high specific gravity, 0.96, and the 
high fusing points 49° and 50° C., which probably represent cetine, 
there are left the following recorded constants: Spermaceti, melting 
from 41.6° to 47.7° C., and specific gravity approximating 0.943 at 15° 
C.; cetine, fusing from 48.9° to 55.5° C. 

To what extent the above constants agree with those obtained in the 
course of this investigation, the foll »wing table will show : 


Melting Point. Specific Gravity Acid Ether 
Number. Degrees C. at 15° C. Number. Number. 
Ry Gevicnesee's 44.5 0.935 5.17 134.6 
SPAS ee 43.5 0.935 2.33 125.8 
ee eee 44.5 0.939 1.18 128.9 
Bien'd sb via tes 44.5 0.939 1.13 126.2 
Duskipatwhen? 44.0 0.942 0 127.6 
_ TET OE 44.0 0.933 0 126.9 
Be, eeccap ante 45.0 0.920 1.40 126.0 
Binge setiaews 46.0 0.933 0 127.4 
Mi thcpessecys 45.0 0.925 0 0 
BPs Soiss eine a's 47.0 0.925 0.90 127.8 
|. SR ee 45.0 0.915 0.70 129.0 
(BERANE oie 45.0 0.920 1.43 132.0 
DRG Se RW eS whe 46.0 0.925 1.05 128.0 
BISSETT 47.0 0.930 1.43 131.0 
Br wes cers tere 45.0 0.905 1.90 128.3 
Me gon 5.03 «ake 43.0 0.925 0 131.6 
i: re 46.0 0.930 0.70 129.0 


No. 1 was obtained from Prof. Trimble, being a sample of the speci- 
men in the Museum of the Philadelphia College of Pharmacy. It was 
obtained from New Bedford and placed in the Museum in 1877. The 
extremely high acid number indicates old age. No. 2 was furnished 
by Prof. Stevens, of the University of Michigan ; he did not vouch for 
its purity. No. 3 was kindly sent by Mr. England. It was represented 
to him to be pure, and it was a very nice article. Nos. 4 to 17, inclu- 
sive, represent data obtained from samples taken from 90 cases, repre- 
senting about 4,700 pounds. All this was procured directly from New 
Bedford, Mass. No. 5 represents a sample of spermaceti that was re- 
crystallized twice from absolute alcohol. 

The above results will not be a matter of surprise, when we recall 
that spermaceti, like a number of other animal products, is a mixture 
of severally fatty bodies. According to Heintz, even cetine is a mixture 
of cetyl palmitate and esters of stearic, myristic and lauro stearic acids. 

The melting point was taken as follows: Dip the bulb of the ther- 
mometer into the sample of melted spermaceti an instant ; on remov- 
ing and cooling the bulb will be covered with a fine film of the sperma- 


perforated stopple. The stopple must have a second perforation or 
other device for equalizing the pressure. The test-tube is now intro- 
duced into warm water, the temperature and the film carefully watched, 
and the instant a hanging drop is formed the temperature noted and 
recorded as the melting point. 

The specific gravity was determined by diluting.alcohol so that the 
pellets of the spermaceti would float indifferently in it. The specific 
gravity of the diluted alcohol being identical with that of the floating 
pellets, it was necessary only to secure the specific gravity of the liquid 
in the usual manner. 

The writer considers the acid and the ether numbers the most reliable 
constants for spermaceti. Adulterations must be most cleverly adjust- 
ed so as not to disturb these constants, and at the same time not destroy 
the peculiar crystalline structure. 

From the above accumulated data the writer concludes (1) the melt- 
ing point of spermaceti varies from 42° to 47° C., while that of cetine 
varies from 48.9 to 55.5° C.; (2) the specific gravity ranges from 0.305 
to 0.945, at 15° C., and does not approximate 0.943 so rigidly as for- 
merly reported ; (3) the saponification number ranges from 125.8 to 
134.6, while the acid number varies with the age of the sample; and, 
lastly, that the requirements of the Pharmacopeeia are those for cetine, 
and not spermaceti. 








Governors. 
capes 
By F. R. Low.! 

I used to know an engineer who had a rule for changing the speed of 
his engine by the governor. It was something like this : ‘‘ Measure ac- 
curately the diameters of the driving and the driven pulley. Figure 
out carefully what you should do to make the desired change in speed, 
and then do just the opposite.””, While Ido not recommend the rule 
for general application I know of many instances where it would have 
saved its user from going wrong. 

Almost all governors, I think I may safely say all in general use, de- 
pend for their effect upon the centrifugal force of a revolving weight. 
As the speed of the engine increases, the weight, by increased centrifu- 
gal force, is thrown further from its center, and this movement is made 
to restrict the quantity of steam delivered to an amount which will 
keep the engine at the required speed. This quantity is regulated in two 
ways—1, by throttling ; 2, by cutting off. 

You know that the average pressure tending to push a piston through 
its stroke is proportional to the area of the indicator diagram. Suppose 
we have an engine making the diagram shown in Fig. 1, and a portion 
of the load is thrown off. We can reduce the area of the diagram to 
that required by the lesser load in two ways—by throttling or reducing 
the initial pressure, as in Fig. 2, or by cutting off the steam supply ear- 
lier in the stroke, as in Fig. 3. In both cases the area of the shaded ror- 
tion or area cut off is equal, as is also, of course, the area which is left 
to do the work. 

In its simplest and best known form a governor consists of two balls 
suspended upon a vertical shaft, as in Fig. 4. Their weight tends to 
hold the balls down, and centrifugal force tends to raise them. The 
centrifugal force increases with the speed, so that the balls keep going 
higher and higher as the speed is increased, and every speed has a cor- 
responding plane in which the balls will revolve. Suppose the govern- 
or was running in the plane a b when the diagram (Fig. 1) was made. 
When a part of the load was thrown off the speed increased and the 
balls rose to the plane c d. The movement of the collar from A to B 
operated mechanism which either throttled the steam, as in Fig. 2, or 
cut it off earlier, asin Fig. 3. But the engine cannot get back to its 
original speed. If it did the balls would drop again to ab and we 
should have too much pressure, which would set it to running fast 
again. The speed then under the lighter load must be enough faster to 
keep the governor balls in the higher plane, and allow them to reduce 
the mean effective pressure. In other words, ‘‘an engine must run fast 
in order to go slow.” This increase of speed may be very small propor 
tionately, and not noticeable in ordinary work, but it is there. We 
cannot with any form of centrifugal governor maintain the speed of an 
engine absolutely uniform, because the operation of the governor itself 
depends upon at least a momentary change of speed. 

There are two or three standard questions that are sprung on a learn- 
er about governors of this type. One of these is, What would be the 
effect of changing the weight of the governor balls ? 

If this question was asked of the simple arrangement shown in Fig. 
5, the answer would be ‘‘none at all.” The increased weight of the 
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balls certainly gives them more centrifugal force and a greater tenden- 
cy to fly outward at the same speed, but the same increase of weight 
makes them harder to raise, and in exactly the same proportion. There 
are two forces here opposing each other, centrifugal force and gravity. 
If you add to the weight of the balls you add to one force as much as 
you do to the other, and their combined effect, the plane in which the 
balls revolve, is not altered. It therefore makes no difference whether 
the balls are large or small, whether they are of lead, or iron, or ivory, 
or wood, or whether, in fact, they are taken off altogether; the arms in 
the simple arrangement shown in Fig. 5 will assume the same angle for 
a given rotative speed. 


But in a practical governor we have another element to consider. | 


There is tending to pull the balls down not only the weight of the balls 
themselves, but the weight of the collar A, Fig. 5, of the side rods, and 
all the attached mechanism which, having no rotary motion tending to 
raise them by centrifugal force, are a dead drag on the balls and hold 
them in a lower plane than they would assume if the dead weight were 
not attached. Even if we counterbalance these parts we have their 
friction to overcome and their momentum and inertia to oppose. The 
force which the governor balls are able to exert against this drag is de- 
pendent upon their weight, and a lighter ball would be dragged down 
by it to a greater extent than a heavier one, sothatin a practicable gov- 
rnor as ordinarily constructed it does make a difference whether the 
weight is changed. If you add to the weight you increase the centrifu- 
gal force and give it an advantage over the drag of the collar and its 
attached weights to which you have not added. The governor will 
reach a given altitude, therefore, with a less number of revolutions per 
minute, and the engine will run slower. 

Another question often asked is, What difference would it make if 
one ball was taken off? 
This question has been practically answered by our consideration of 









































|the other. In the elementary construction, Fig. 5, it would make no 
| difference. The other ball would swing in the same plane that it did 
| before, and the arm from which the ball had been removed would swing 
| at the same angle as before. But in the practicable governor, Fig. 4, 
| the governor that has work to do, the ball would be missed, for there 
would be less centrifugal force than before to support the weight of the 
collar and its attachments. A few years ago a bad flywheel accident 
happened in an Eastern city. The governor was found with one ball 
missing, and, as a belt ran quite near, it was sought to show that the 
surging of the belt had knocked off the missing ball and allowed the 
engine to run away. On one side a very prominent expert testified that 
it would make no difference in the plane which the governor assumed 
whether the governor had one ball or two, using the abstract case 
shown in Fig. 5 as the basis for his explanation. In rebuttal, the other 
| side submitted experiments made with the governor itself which showed 
| that a much higher speed was required to raise it to a given plane with 
one ball missing than when it was intact. 

What would be the effect of changing the length of the governor arm ? 

If in the elementary construction, like Fig. 5, the length of the arm 
is increased as at the left in Fig. 7, the balls will, at the same rotative 
speed, swing in the same plane that they did before. The arms would 
stand at a different angle, however, raising the collar and slowing the 
engine. I knew an engineer who had heard the first question discussed 
and started in to settle it to his own satisfaction by putting a couple of 
nuts ontothe end of the governor arms at the right in Fig. 7: He found 
that his engine rgn slower and thought he had a bad one on theory. 
In the first place he lengthened the arm, increased the distance of the 
center of gravity of his weight from the center of rotation. This of 
itself would make the engine run slower, for it would take a less rotative 











speed to raise the governor to a plane corresponding with a given mean 
pressure. Again, the addition of weight in itself, even if he had done 
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it without lengthening the arm, would have, in the practical governor, 
given the centrifugal force an advantage, for the greater weight could 
at a lower speed overcome the drag of the collar, ete. Both from the 
addition of the weight and the manner in which it was added we should 
expect just the result which the experimenter obtained. 

It is a good thing to understand the theory and principles of these 
things; but in order to avoid mistakes in the application of theory and 
to intelligently apply the underlying principle to the particular case, 
one must understand that the pure theory applies to a simple case di- 
vested of all disturbing influences, while the practical case comprises 
many disturbing factors, each of which must be allowed for if we are 
to make a complete theoretical consideration of the particular case. I 
want to devote a minute to the theory of the simple revolving pendu- 
lum, Fig. 5, and let me first explain why I refer to this as a ‘‘revolving 
pendulum.” Here is a ball suspended by a cord, as in Fig. 8, so thatit 
can swing about the point A like the pendulum of a clock. If we look 
down upon the ball] as it swings it appears to pass in a straight line 
from right to left and back, as from B to C, Fig. 9. Suppose that, in- 
stead of allowing it to simply swing back and forth in the same path, I 
start it to swinging toward and from me at the same time it is vibrating 
from right to left. The number of vibrations which a pendulum will 
make in a minute depends uponits length. The length being the same 
the ball will make just as many oscillations per minute in the direction 
D #, Fig. 10, as in the direction BC. The consequence of these com- 
bined motions will be that the ball will follow a curvilinear path, as in 
Fig. 10, and if I make it swing as far in the direction D E as in the 
direction B C, the path will become acircle and the ball may represent 
a governor ball. You see the revolving pendulum has to make a revo- 
lution in the same time that the corresponding simple pendulum would 
make a double beat. For instance, the ball would have to go around 
the circle B DC E, Fig. 10, in the same time that it would oscillate 
from B to C and back again, in Figs. 8 and 9. With the simple oscil- 
lating pendulum, like Fig. 8, the distance through which it swings 
makes no difference in the time required for an oscillation, it will take 
it no longer to vibrate from A to B, Fig. 10, than from D to EZ, in the 
same figure. But when we give the ball a rotary motion, as in Fig. 10, 
we introduce another factor—centrifugal foree—which determines a 
particular plane for each rate of revolution, and that plane will be at a 
distance below the point of suspension, equal to the length of a simple 
pendulum which would make a double oscillation in the time required 
for a revolution. 

In a previous lecture I have shown you how to find the combined 
effect of two forces. In Fig. 11 let us represent the weight of the ball 
by the length of the line A B. Its weight tends to pull it downward so 
the line A B also represents this force in direction as well as magnitude. 
Suppose at a given velocity the centrifugal force was three-quarters of 
the weight. The centrifugal force acts outward in the direction A C, 
so we make A C three-quarters as long as A B, and it correctly repre- 
sents the centrifugal force in magnitude and direction. Now draw 
C D and B D, parallel and equal respectively to A B and A C, com- 
pleting the parallelogram ; then will the diagonal A D represent in 
magnitude and direction the combined effect of the two forces, and it 
will pull the arm out in the same line D E. Now the triangle A E F 
is just the same shape as the triangle A B D, and its sides bear just the 
same proportion to each other whatever its size. If we consider its 
height H, proportional to A B, as representing the weight of the ball, 
its radius R will represent the centrifugal force and the line A EZ will 
represent by its direction the angle which the arm will take, and by its 
length the pull on the arm due to the combined weight and centrifugal 
force. This makes it plain that as the weight is to the centrifugal force 
so is the height of the cone which the pendulum generates to the radius 
of the circle in which the ball swings : 

Weight : Height :: Force : Radius. 

The product of the two central terms, or the ‘‘ means,” in a propor- 
tion of this kind, is equal to the product of the extremes or outside terms 
—that is : 

Height x Force = Weight x Radius; and 


Height x Force 














Weight = Radius 
Height x Force 
Radius ———— 
Weight x Radius 
Height = 
Weight x Radius = Height 
Force 





Now the centrifugal force equals 
_ Weight x Velocity’ 
32.2 x Radius 

And if we substitute this for the force in the last equation we get 
Weight x Radius 
Weight x Velocity? 
Weight x Radius’ x 32.2 

Weight x Velocity’ 
The weights in the numerator and denominator cancel, making the 
formula— 32.2 x radius? 


velocity? 





Force 


= 32.2 x Radius 








= Height 


Height = 


showing that the height H, Fig. 11, that is, the distance of the plane in 
which the balls revolve below the apex of the cone of which that plane 
is the base is independent of the weight and is found by multiplying 
32.2 by the square of the radius and dividing by the square of the ve- 
locity. 

I said that the height was the distance of the plane in which the balls 
revolved below the ‘‘apex’”’ or point of the cone generated by the arm. 
This point must be in line, of course, with the vertical axis about which 
the balls revolve, and when they are pivoted outside of this axis, as in 
Figs. 12 and 13, the height must be measured to the point of the cone 
by extending the arm by the dotted lines in Fig. 12, until they meet, or 
to the point where they cross, in Fig. 13. 

Now, in regard to the length of the arm, the centrifugal force of the 
ball will vary directly as the radius. If it is twice as far from the cen- 
ter it will have twice the centrifugal force when making the same num- 
ber of turns per minute. At a given number of revolutions, there- 
fore, the radius R will be a correct measure of the centrifugal force. 
Suppose we have a ball which at a given speed takes the angle shown 
in Fig. 14. The length of the line H represents the weight of the ball, 
the line R the centrifugal force, the line L the inclination of the arm. 
Suppose now the length of the arm is increased to L'. The weight of 
the ball is not changed, so we still have H its original length, the arm 
will have to assume the angle shown, and the centrifugal force will be 
proportional to the radius R'. The same argument holds for any other 
length of arm as L*. Fora given number of revolutions per minute 
the height of the cone H will be constant whatever the weight of the 
ball or the length of the arm. This height may be found by any of the 
following formule : 








- 32.2 x radius 
Height = velocity® 

. 0.8146 
AS (revs. per min.) -” 
Height = 27 inches. 


(revs. per min.)? 


Just one thing more and we will get back to the practical. The ef 
fective length of a pendulum is not its total length, nor the distance be- 
tween its point of suspension and its center of gravity, but the distance 
between the point of suspension and the “center of oscillation ” or 
“center of gyration.” You know that the amount of momentum in a 
revolving body is as the square of its distance from the center about 
which it turns. A particle twice as far from the center will have four 
times the momentum, etc. It follows that those portions beyond ‘the 
center have much more momentum than those between the center and 
the point of suspension, and the point at which we may imagine the 
whole mass to be concentrated, and at which it would have as much mo- 
mentum at the given rate of movement as it actually has in the given 
case is the point of oscillation in a pendulum, or the point of gyration 
in a revolving body. 

In considering the questions relating to the change of speed of an en- 
gine we must remember one thing—the speed of the governor is a fixed 
quantity. Suppose a governor is in its middle plane when an engine is 
running at 100 revolutions. If the variation of speed is not to exceed 2 
per cent., the governor must reach its highest position when the engine 
is running at 101 revolutions, and its lowest when the engine specd is 
99 revolutions. The governor may run at the same speed as the engine 
or at a less or greater speed, but whatever the speed of the engine the 
speed of the governor must stay the same, for if it increases 1 per cent. 
the balls will fly away up and cut off the steam altogether, and if it is 
decreased 1 per cent. the balls will drop to their lowest plane and give 
the full admission. We must then regard the speed of the governor as 
fixed at the average load. 

Suppose, for simplicity, that the governor runs at the same speed as 
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the engine, 100 revolutions at average load, and it is desired to reduce 
the speed of the engine to 90 revolutions. We must so change the 
driving mechanism of the governor that the engine will drive the gov- 
ernor at 100 revolutions when the engine itself is running at 90. In 
order that this may be the case, the driven pulley A, Fig. 6, on the 
governor, must be ,%° of the diameter of the driving pulley B on the 
engine shaft. This may be arranged either by increasing the size of the 
driving pulley B or decreasing the size of the driven pulley A. 

To Decrease Engine Speed.—Decrease diameter of pulley on gov- 
ernor., or increase diameter of pulley on shaft. 

To Increase Engine Speed.—Increase diameter of pulley on gover- 
nor, or decrease diameter of pulley on shaft. 

In other words, if you want to slow the engine attempt to run the 
governor faster. If you want to increase the speed of the engine at- 
tempt to run the governor slower. 

The change in diameter will be proportional to the change in speed if 
the alteration is made upon the driven or governor pulley A, and in- 
versely, proportional to the change in speed if the alteration is made on 
the shaft or driving pulley B. What I mean by this is that if you 
want to increase the engine speed 1-10th, you must increase the diameter 
of the governor pulley 1-10th. If it has been 1¢ inches, for instance, 
you must make it 11. If you want to decrease the speed of the engine 
1-5th, you must decrease the speed of the governor pulley 1-5th. If it 
has been 10 inches, for instance, you make it 8. But if the change is 
made on the shaft pulley you must decrease the diameter 1-10th to in_ 
crease the speed 1-10th, or increase it 1-5th to decrease the speed 1 5th 

If the change is made on the governor pulley : Multiply the present 
diameter of the pulley by the desired speed and divide by the present 
speed. The quotient will be the diameter required. 

If the change is made on the shaft pulley : Multiply the present 
diameter of the pulley by the present speed and divide by the speed de- 
sired. The quotient will be the required diameter. 

In some governors, as Fig. 15, the weight of the balls is resisted or 
assisted by springs, and in still others, as in Fig. 16, and in the shaft 
governors, the weights revolving in a vertical plane are not affected by 
gravity, and the whole resistance to their outward movement is fur- 
nished by springs. 








An Incident in Purification. 
—a<— 


By Mr. W. T. Tew. 


[A paper read before the last meeting of the Midland Association of 
Gas Managers, at Birmingham, England]. 


The consideration of matters of apparently little consequence, some- 
times leads to discoveries which eventually prove valuable; but while 
the experience I am now about to relate is undoubtedly a very small 
matter, it is much to be feared that it is not calculated todo more than 
excite passing interest—indeed, should it do this, the object of the 
author will be attained. It is extremely difficult to find anything fresh 
to discuss at our meetings. Naphthaline, stopped ascension-pipes, 
leakage accounts, and many other too familiar topics have been talked 
about and written about, until we are inclined to think the last word 
has surely been said about them. I am, however, not aware that any- 
thing has been brought forward respecting the deposits in tar-tanks; 
and as my experience has been somewhat extraordinary, I venture to 
lay. the same before you. 

For some long time we had been much troubled by accumulation of 
sludge at the bottom of the underground tank which received the tar and 
ammoniacal liquor produced at our works. Our room for the storage 
of these products being very limited, the space occupied by the deposit 
materially reduced the already restricted capacity of the tank ; and 
when pumping tar, the suction pipe was continually being choked with 
it. At length things became so bad that the tank had to be cleaned ; 
and after opening in several places the arch which covered the top, 
and well ventilating the vault, we proceeded to throw out the obstruct- 
ing material. Several tons of what appeared to be thick tar were 
removed and allowed to drain for several days, when, to my surprise, 
it solidified to a large extent, and the surface assumed a grey color as 
the tar and liquid drained away. Upon further testing the material, I 
found it to consist of carbonate of lime. 

The next question which arose was, how did it get there? * In order 
to give a clear idea of the answer to this, it is necessary that you should 
be acquainted with our method of purification. We use for that pur- 
pose lime only ; and, as you are aware, the emptying of foul lime in 
the ordinary manner creates a great nuisance through the liberation of 


idences of many who would take a great objection to this nuisance, we, 
by means of a steam jet, draw a quantity of air through the lime before 
emptying. Immediately a box shows a foul test, it is turned off, the 
lid raised a few inches, and the blower set to work. It then draws air 
through the foul lime ; and the oxygen in the air, combining with the 
sulphide of calcium, changes it into the sulphate, which, being practi- 
cally inodorous, can be removed without any nuisance. The gases 
drawn away by the blower are then passed through a cast iron box 
containing oxide of iron, and so go into the atmosphere without of- 
fence. The chemical action involved on admitting the air to the foul 
lime causes a great amount of heat, which is the means of evaporating 
the moisture contained in the lime. This, being condensed by the sides 
and lid of the purifiers, drains through the lime; and on passing 
through that portion which had not altgether been oxidized, it caught 
up the sulphide of calcium, and held it in solution, finally falling to 
the bottom of the purifier. On being pumped out, it was found to be 
of a deep yellow color. 

It had been our practice to empty this solution into the tank which 
contained the tar, and, of course, a quantity of ammoniacal liquor on 
the surface. This turned out to be the cause of the deposition in tlie 
tank ; and the chemical action was found on experiment to be as fol- 
lows: .The ammoniacal liquor, of course, contains a good proportion 
of carbonate of ammonia in solution ; and on the solution of sulphide 
of calcium coming in contact therewith, the carbonic acid in the ammo- 
nia, having a stronger affinity for the lime, leaves the ammonia and 
forms carbonate of lime, while the sulphur in turn leaves the lime and 
forms sulphide of ammonium. The carbonate of lime, being nearly 
insoluble in water, is instantly precipitated to the bottom of the tank, 
and in the course of time would ultimately fill it. 

Having thus solved the mystery to my satisfaction, it became neces- 
sary to adopt some means of preventing a recurrence of it. This I did 
by having the solution of sulphide of calcium from the purifiers 
pumped.into a separate tank, and a sufficient quantity of ammoniacal 
liquor added, until, by testing a sample in a test-tube, no further pre- 
cipitation took place. The liquor was then run into the tar-well ; and 
the solid carbonate of lime remaining at the bottom was removed at 
convenience, when a sufficient quantity had collected to make it worth 
while. 

I fear the conditions under which the purification at my works is 
carried on are exceptional ; and therefore few of my fellow managers 
are likely to be in the same predicament. If, however, any are troubled 
with a deposit in the tar tank, it may be worth their while to see if it 
consists of carbonate of lime. 


Discussion. 


The Vice-President (Mr. W. R. Cooper) said that Mr. Tew very prop- 
erly stated, in the opening of his paper, that little matters often lead to 
important results. Mr. Tew had been somewhat troubled ; but he had 
relieved himself to his own satisfaction. If any gentleman had had 
similar experience, and would give the members the benefit of it, they 
would be much obliged. 

Mr. W. W. Hulse (Loagton) said he had had a somewhat similar 
experience to Mr. Tew. They used to find that the pipe at the bottom 
of the tar and liquor well became stopped up ; and they had to periodi- 
cally clear the tank out. He always noticed that the substance that 
stopped the pipe was of a greyish color after it had been allowed to stand; 
and he came to the conclusion that it was carbonate'of lime. They 
did not exhaust air through the lime; but the liquor condensing to the 
bottom of the purifiers used to be emptied into the tank. It was usually 
of a deep red color, which was due to the presence of sulphocarbonate 
of calcium. The lime in solution, as stated by Mr. Tew, on coming 
into contact with the ammoniacal liquor in the well, entered into com- 
bination with the carbonic acid present ; forming carbonate of calcium, 
which was precipitated. In order to remedy it, they simply réfrained 
from putting the liquor from the purifiers into the well ; and they had 
adopted other means of disposing of it. It contained but very little 
ammonia; and one result of putting it into the well was to weaken the 
liquor. He did not find any benefit. He tested for ammonia, and 
found it was not worth consideration, and was, in fact, nothing more 
than spent lime in solution; so he thought it would be better to find 
another way of disposing of it, instead of passing it into the tar-well. 
Mr. V. Hughes (Tipton) remarked that Mr. Tew had said that he 
mixed a certain quantity of the liquor from his puriflers with a given 
quantity of ammoniacal liquor; and he (Mr. Hughes) would like 
to know what difference Mr. Tew found in the strength of the ammo- 





so much sulphureted hydrogen. As our works are not far from the, res- 


some time ago, he thought he must find it considerably reduced, 


niacal liquor after he had treated it in this fashion. From tests made, 
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Mr. B. W, Smith (Smethwick) said he took it that the liquor, or 
rather the condensation from the purifiers,’ran direct into the well, 
and that Mr. Tew did not collect it in a settling-tank as usual at the 
bottom of the purifiers, or any more convenient spot, and then allow it 
to overflow into the well. He presumed, in Mr. Tew’s case, Warwick 
being a residential town, it was absolutely impossible for him to send 
the liquor into the river or sewers. He believed this was the cause of 
the trouble, which might have been obviated by emptying the boxes by 
means of a plug at the bottom of the purifiers, and then catching the 
liquor and throwing it on to the lime as it came out. 

Mr. F. W. Cross (Wellington) said the members must all be grateful 
to Mr. Tew for bringing a matter of this sort forward. But it wasa sub- 
ject they could not adequately discuss, as it was an experience practi- 
cally new to a great many of them. The value of the paper lay in the 
fact that it would help them to steer clear of falling mto the same error 
that Mr. Tew had done. He would withdraw the word “error,” as it 
was more a matter of circumstance with Mr. Tew, who had been forced 
to get rid of the foul smell from the purifiers. He did it in the best 
manner possible, and got into this small hole in doing it, and in run- 
ning his liquor away through his center valve. Although there was 
not room for much discussion on a paper of this sort, it was valuable 
to every gas manager ; and they were indebted to Mr. Tew for having 
brought it forward. 

The Vice-President said they all felt much obliged to Mr. Tew for 
having brought this matter before the Association. It was a thing that 
did not often occur in the experience of many of them. This stopping 
up of the pump suction in the tar tanks was a nasty, troublesome job. 
Then they did not often get to the real cause of it ; and the thing be- 
came an intolerable nuisance. He thought that, if Mr. Tew adopted 
the suggestion of Mr. Smith, and took the water away, instead of let. 
ing it go forward to the well with the other stuff, he would obviate the 
difficulty. 

Mr. Tew, in reply, said he did not anticipate that the paper would 
provoke any discussion ; asit was not calculated todo so. With respect 
to Mr. Hughes's question, he did not find any alteration in the strength 
of the ammoniacal liquor, for the reason that the change which took 
place was something like this: The carbonate of ammonia was 
changed to sulphide of ammonia; and only a small quantity being 
affected, no change was made in the strength of the liquor. Mr. Smith 
offered some kind remarks ; and he (Mr. Tew) would like to explain to 
him how their purifiers were situated. They were so low as to be in- 
capable of being drained. Hence the moisture from them went into 
the center valve in the ordinary way. But when condensation took 
place through the adoption of the steam jet, they partially plugged the 
hole which communicated with the center valve, so as to allow the 
liquor to rest in the purifier; and then, as it would not drain away, it 
was pumped out. He also thanked Mr. Cross for his remarks. He 
should like to add that they used to allow the liquor condensed in the 
purifiers, when ventilating, to drain to the center valve; but they found 
that it soon blocked the valve with the deposition of solid matter, and 
so they allowed it to fall to the bottom of the purifiers, and then 
pumped it out. It might be thrown on the lime, butthe nuisance from 
it would be considerable ; and he thought that, by letting it gointo the 
tar-well, all nuisance was avoided. 








Distribution of Electrical Energy from’a Central Station. 
sicheetiiiilacneen 

At the January 4th meeting of the Engineers’ Club, of Philadelphia, 
Mr. William C. L. Eglin read the paper of the evening on the above 
subject, in which he described in detail the method of distributing elec- 
trical energy in large cities, using underground conductors with a con- 
tinuous supply to meet all the commercially practical uses to which 
e'ectricity may be put. 

While many engineers are inclined to think lightly of the personal 
danger from a shock in connection with the distribution of high pres- 
sure electricity, it is probably because they have never had any per- 
sonal experience or been brought into direct contact with a person who 
has been injured in this way. : 

Central station distribution of electricity may be divided into two 
general classes, in the first of which an alternating current is used, 
while in the second a continuous or direct current is used, and each of 
these may be again subdivided into low and high pressure systems. The 
advantage of an alternating current is that by the use of an extremely 
simple apparatus free from moving parts, the electricity may be trans- 
formed from-a high to a low pressure, or vice versa. By its use a given 
amount of energy may be sent from one point to another at high pres, 





sure through small conductors, and transformed at the consumer's 
point to any desired pressure, the volume being changed in inverse 
proportion. The losses in this system are in the step-up transformers 
at the station, in the line wires or meters, and in the consumer’s trans- 
former. Its principal advantage is in cases where the distance is great 
between consumers and the central station, the loss in the line wire 
being reduced to a minimum. With alternating currents without trans- 
formers the operation is similar to that for direct current distribution. 

The high tension system in most general use is the one in which 
lamps are connected in series, or in the same line of supply, so that the 
whole volume of current passes through each one, and the pressure 
must be increased directly to overcome each additional resistance. An 
automatic cut out, or short-circuiting device, is placed in each lamp, so 
that if it should fail, the circuit is completed automatically, so that the 
current will flow through the other lamps. 

With the invention of the high resistance incandescent jamp, Mr. 
Edison also gave the method of connecting the lamps between two 
mains, which is known as the multiple arc or parallel system, in which 
the pressure remains practically the same for all lamps inserted while 
the amount of current is increased in direct proportion. 

The limit of pressure for a 16-candle power lamp is about 115 volts, 
because of the difficulty of making a carbon filament thin enough to 
give this illumination at high pressure. The life of a lamp will vary 
inversely with its efficiency, the usial commercial result being a can- 
dle power from 3 or 4 watts. There is a very rapid decrease in candle 
power for each decrease in pressure. 

The parallel system of distribution fulfils all requirements where the 
number of lamps is small and the distance of transmission comparatively 
short. When the distance between the lamps, however, becomes greater 
than a few hundred feet, the conductors require to be very large in 
order to avoid the drop in pressure caused by their resistance. This 
difficulty was dvercome in long distance distribution by the Edison 3- 
wire system, which is somewhat similar to a series multiple arrange- 
ment, in which two lamps are connected in series, and these pairs in 
multiple arc, with the addition of a third wire between the lamps in 
series, the object of the third wire being to overcome the uneven bal- 
ance of lamps and make each one independent. By this means the 
necessary current is only half as great, and the distance for the same 
results can be doubled. 

The next step in low tension distribution was the introduction of 
feeders, by means of which the conductors are divided into two parts, 
the main or consumption circuit, and the feeder to supply that main di- 
rectly from the station. The length of the main is generally reduced to 
one city square, and it is fed from both ends, making the resistance 
length only one-half square. The fall of pressure in the feeders is made 
up by an additional pressure at the station, and has no effect on the 
lamps, the only limit being the carrying capacity of the feeder. Equal- 
izers are used at the station to vary the resistance so as to obtain the 
desired pressure in the feeders, which would otherwise be changed by 
the variation in the load at different times. A more economical method 
has been substituted for this in the use of auxiliary ‘‘bus bars” in the 
station having different pressures, the feeders with nearly the same loss 
being connected to the bus having the proper pressure for that loss. 
The district to be supplied and the character of the load must be care- 
fully studied, however, before deciding on the best method of feeder 
regulation. : 

Mr. Eglin illustrated his descriptions by means of a number of dia- 
grams showing the resulting candle power of lamps run at different 
pressures, the variation of the load in a typical station during different 
hours of the day and different periods of the year, and by means of 
practical demonstrations with incandescent electric lamps arranged in 
the different methods referred to. He’ also described the details of the 
system and station of the Edison Electric Light Company, of Philadel- 
phia, with the aid of photographic views projected by the lantern. 

In the discussion which followed this paper, in answer to questions, 
Mr. Eglin stated that high resistance lamps had been successfully made 
to give 32-candle power, with an electrical pressure of 220 volts, but 
that for smaller candle power the filament for such high pressure would 
be too fine to be mechanically practicable. The alternating system of 
current distribution is the most economical for scattered business or 
great distances, but it has the great disadvantage of not being so safe 
to the consumer. The transformers sometimes fail and the high pres- 
s ire current then comes directly to him. 

Regarding electric current meters. Mr. Eglin explained that in 
mechanical meters a clock-like device is necessary, and is subject to the 
inaccuracies of poor regulation. In chemical meters, on the contrary, 
defects in the condition of the meter plates or the solution generally 
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result in showing a smaller consumption of current than that actually | 
supplied. In a series of investigations in the latter class of meters, the | | 
only case where they read high was when the plates were very dirty, | 
and in actual practice a 2 per cent. error is considered a very bad one. 
Excessive meter records are generally caused by leaks from the con- 
ductors. 

Others taking part in the discussion cited cases where mechanical 
meters had been made to register excessively by insects orsmall animals 
moving over them, and instances where storage batteries had been used 
as auxiliaries to central station distribution. 











Retort House Scoops. 
is eae = 
Under date of the 7th inst., Mr. George Mant, of the Starr Mansion, 
Camden, N. J., forwards the following interesting ‘‘ Wrinkle” re- 
specting retort house scoops and the method of actuating the same : 
Accepting the invitation con-_ , 


| able cost of the same shown to be about $60,000. 
| probable that in the near future any portion of the cost of this proposed 
| construction can be paid out of income. 
| Board that the Board hereby approves of the issue by the Dorchester 
Gas Light Company of such a number of shares of new capital stock, 
‘not exceeding 1,500 shares, as when issued will produce $150,000, the 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES, 


See cee 
THE Massachusetts Board of Gas and Electric Light Commissioners, 


in passing upon the application of the Dorchester Gas Light Company, 


said : ‘‘ From an examination of the Company’s accounts and returns 
it appears that its present floating debt somewhat exceeds $90,000, and 
that this debt exists because of large additions to its distributing plant, 
principally since June, 1893. From an examination of the Company's 
property it appears that the fair structural value of its entire plant ex- 
ceeds the present capital and debt. A schedule and description of the 
proposed future extensions and additions were submitted and the prob- 
It does not appear 


It is therefore ordered by the 





veyed through your issue of Octo- Ty: 
ber 28, 1895, in the paper read by 

Mr. A. E. Forstall, of Newark, 
N. J., before the last meeting of 
the American Gas Light Associa- 
tion, I herewith forward for the 
benefit of your readers a new de- 
sign of and departure in the form 
of retort house scoops and a de- 
scription of the means of actuating 
the same. A reference to and an 
examination of the accompanying 
drawings will enable one to readily 
understand the scheme of the scoop 
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Manze syolam of Aand Scoop charging specially loa gned 2 reduce 
Be severe slracn upen the men engaged ~ and feo man 





and the operation thereof. 

In the submitted form of scoop 
the distribution of the charge into 
the retort is all that can be desired, 
the rear end being well packed, in- 
suring to an appreciable extent less 
opportunity for the stoppage of the 
standpipes. The mid-feather, which 
I introduced some years ago, piled 
up the charge well to the sides of 
the retort, and such introduction 
of the mid-feather was almost a 
necessity, as the retorts acted upon 
were very shallow—13 inch by 19 
inch D’s. It was noticed that, in 
the absence of the mid-feather, the 
coal would be drawn out toward 
the front on the withdrawal of the 
scoop, but on the introduction of 
the mid-feather that disarrange- 
ment of the charge was entirely 
obviated. The further improve- 
ment to which I desire to call at- 
tention is that of the form of the 
scoop—viz., a tapered form. The 
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advantages thereof I think will be 
apparent, and will cause a distribu- 
tion of the charge as shown. 

The method of actuating the scoop 
also presents some features that 
possibly may be new to many of 
your freaders ; and it will be ob- 
served that the severe strain upon 
the men is entirely removed. 
Again, two men, instead of three, 
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are sufficient. 

On further reference to the drawings, the mouthpieces are shown 
with a considerable slope to the front. This form was patented many 
years ago, and was introduced with the idea of preventiyg stopped 
pipes; and the fact that I have seen many thousands of them in use, 
with no more stoppage than the usual small amount of augering will 
remove, leads me to recominend this form. 

I trust the plan here submitted may be the means of inducing those 





having opportunity to make the change as indicated in the drawings ;| the price or rates at which said said shares shall be offered proportion- 


| ately to the stockholders of said corporation, it is ordered and deter- 


and I shall be glad to reply to any inquiries that may be addressed me. 


said stock or proceeds thereof to be applied to the following purposes 
and no other, to wit : Proceeds of said stock, to the amount of $90,000, 
to the payment of the floating debt of the Company, and to the amount 
of $60,000, or so much thereof as may be necessary, to the payment of 
liabilities incurred since December 1, 1895, for extensions and additions 
to the distribution plant of the Company, and which may hereafter be 
incurred for like extensions and additions. And in order to determine 
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dined by the Board, taking into account previous dates and other per- 
tinent conditions, that the market value thereof be fixed at $125 per 
share.” The Board also declares that if shares of said stock shall re- 
main unsubscribed for by the stockholders entitled to take them under 
the provisions of Chap. 472 of the Acts of 1894, that all such shares shall 
be offered for sale at some suitable place in the city of Boston, and that 
proper notice of such sale be given through several newspapers of that 
city. 





Tue fourth annual convention of the Northwestern Electrical As- 
sociation will be held in Milwaukee, Wis., on Wednesday, Thursday 
and Friday of this week. The Hotel Pfister has been designated as 
headquarters. The paper list is a promising one, and we look forward 
with much interest to the one that proposes to give ‘‘ Some Facts About 
Acetylene Gas,” the compiler of which is Mr. John C. McMynn. He 
is a capable writer and a close student. 


A sUMMARY of the opinion handed down by the Supreme Court of 
Nebraska, in the case of Christensen versus the City of Fremont, is: 
The power conferred upon the cities of the second class, having over 
5,000 inhabitants, to provide for and regulate the lighting of the streets, 
implies the power to erect and maintain an electric lighting system for 
that purpose. From the power to provide for and regulate the lighting 
of streets, however, no power can be implied to erect or maintain a 
lighting system for the purpose of supplying light to private buildings. 
Good reasoning and good law that seems to be. 





THE firm of Alvord & Co., manufacturer of patent coin wrappers and 
other stationers’ specialties, with headquarters at Detroit, Mich., has 
been succeeded by the Alvord-Bolton Company. Mr. F. H. Bolton re- 
tains the active management of the business. 


Last week, when noting the fact ‘that the Lede (Iowa) gas works 
had come into the possession of Mr. Joy, we should have added that 
the active management of the property will remain with Mr. O. H. 
Hinds, during whose receivership the business of the Company was 
materially improved. 


Messrs. COLLINS AND WAGNER are Pearce. the gas plant at 
Champaign and Urbana, Ills. 





THE proprietors of the Plainfield (N. J.) Gas Light Company have 
purchased the plot of land on the corner of Fourth and Church streets 
from the Doane estate. This purchase secures to the Company the en- 
tire square bounded by Washington, Church and Fourth streets, and 
the tracks of the Central Railroad of New Jersey. 





THE clam diggers of the harbor of New Haven, Conn., asserted that 
their silent prey were being ‘‘ killed” by contact with coal tar, which 
the diggers said was being *‘ passed into the adjacent waters” by the 
New Haven Gas Company. A reporter of the New Haven Leader 
thereupon asked Mr. Gardner Morse, Jr., Secretary of the Company, if 
that concern was doing as was charged ; and the Secretary’s reply was: 
‘*Coal tar is worth $3.50 per barrel.” ; 





Messrs. Sullivan, Dale, Meissner, McAleese and Davis have been ap- 
pointed a sub-committee by the Toledo (Ohio) City Fathers ‘‘ to inquire 
into the candle power and quality of the illuminating gas supplied by 
the Toledo Gas Light and Coke Company.” 





Mr, R. L. Nettues, of Gainesville, Fla., has been appointed Super- 
intendent of the Tampa (Fla.) Company, the plant of which has just 
been satisfactorily completed by the contractors—the United Gas Im- 
provement Company. We understand that the Tampa Company starts 
out with no less than 16 miles of mains in its distributing system. 





Mr. T. G. LitTLEHALEs has accepted the position of Superintendent 
to the Kenosha (Wis.) Company. He was formerly in charge of the 
plant at Green Bay, Wis. 





Unper the careful superintendence of Mr. Fullager the business of 
the New York, Rutherford and Suburban Gas Company, of Ruther- 
ford, N. J., is being profitably increased. The Company has gained 
the goodwill of the people of that enterprising borough, and its success 
is in queer contrast to the backwardness of the local electric lighting 
concern, which, we understand, has again changed hands. The Gas 
Company’s plant has been materially added to in the recent placing of 
a set of generating apparatus of the Western Gas Construction Com- 
pany’s improved Lowe type. 
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Mrs. ‘Oia inbepicin ELBERT (estimable mother of Mr. Vincent 
L. Elbert, who is now operating the gas plant at Menominee, Mich.), 
died at her home, 370 Jefferson avenue, Detroit, Mich., on the 3d inst. 
She was in her 82d year, and had been a resident of Detroit since 1842. 





THE Missouri Gas Company, of Kansas City, Mo., is said to have 
purchased the premises, Nos. 1013 and 1015 Walnut street, Kansas City, 
with a view to occupying the ground and basement floors thereof as 
business offices and meter department. The building is a structure of 
five stories, and the ground site (which is a leasehold property, owned 
by the Boston Ground Rent Trust) is 50 feet by 110 feet 6 ins. in di- 
mension. The building is heated by steam and is equipped with eleva- 
tors. The ground lease has 96 years to run. 


THE Directors of the New Hew en Ounm: ) Gas Light Company have 
perfected the following executive organization : President, A. W. De 
Forest; Vice-President, Pierce N. Welch; Secretary, Gardner Morse, 
Jr.; Treasurer, Isaac J. Wild ; Superintendent, F. C. Sherman. 


Mr. W. D. Mc SHaw, City Solicitor for Covington, Ky., has filed 
suit, in the Circuit Court, for the sum of $17,943.97, against the Coving- 
ton Gas Light Company, which sum represents the amounts alleged to 
be due to the city from the Company on account of ‘‘ franchise valua- 
tion taxation for the years 1893-4-5.” 





AT the annual meeting of the Consolidated Gas and Electric Com- 
pany, of Batavia, N. Y., the officers chosen were: Directors, Messrs. 
S. D. Purdy, C. H. Caldwell, Jno. P. Casey, R. L. Kinsey and O. C. 
Steele ; President, S. D. Purdy; Vice-President, John P. Casey ; Sec- 
retary and Treasurer, C. H. Caldwell. 





AT the annual meeting of the Omaha (Neb.) Gas and Manufacturing 
Company the election result reached was: Directors, Frank Murphy, 
Randall Morgan, B. B. Wood, 8. T. Bodine and George E. Barker ; 
President, Frank Murphy ; Vice-President and Secretary, George E. 
Barker ; Treasurer and General Superintendent, Isaac Battin. 





JupGE Lang, of Hillsdale, Mich., on the application of several cred- 
itors, has appointed Mr. F. H. Stone receiver for the Hillsdale Gas Com- 
pany, and he is now in charge of the plant. 





ApvIcEs from Toronto, Canada, under date of the 10th inst., inform 
us of the death of Mr. Henry Brown, for many years Manager of the 
St. Thomas (Canada) Gas Company. He had been ill for a long time, 
and death ensued on the morning of the 6th inst. Deceased, who was 
in his 70th year, was one of the most prominent residents of St. Thom- 
as, and had served several terms on the St. Thomas City Council and 
the Board of Education. . 





MaJor W. StTvuakT SyYMINGTON, Superintendent of Public Lighting 
of Baltimore, Md., in his report respecting the operations of his depart- 
ment for the year 1895, says that the city proper was lighted by 1,257 
electric arc lamps, 5,086 gas lamps, and 333 gasoline lamps, and that in 
the district known as the ‘‘Annex” 21 arc, 704 gas, and 564 gasoline 
lamps were maintained. The Major also suggests that, in view of the 
vast quantity of gas consumed in the public lamps, the city should in- 
sist that the Consolidated Gas Company be obliged to supply gas used 
on public account at a rate lower than the ruling one, which rate is the 
same as that paid by private consumers. 





Mayor TURNER, of Salem, Mass., in his annual message tothe Coun- 
cil, strongly recommends the substitution of incandescent gas lamps of 
the Welsbach type for the incandescent electric lights heretofore used 
for the illumination of the “‘ side streets” of that city. 





AT the annual meeting of the Lebanon (Pa.) Gas Company the fol- 
lowing officers were chosen: Board of Managers, Rudolph Behm, 
Theodore B. Greenawalt, George H. Reinhoehl, John W. Mish, An- 
thony Arnold, L. E. Weimer and C. H. Killinger; President, G. H. 
Rhenoehl ; Secretary and Treasurer, John W. Mish. As an evidence 
of the successful business standing of the Company, we may note that 
the Board ordered the declaration of a 4 per cent. dividend out of the 
earnings of the past half year. 





Tae Common Council of Elizabeth, N. J., has awarded to the Eliza- 
bethtown Gas Light Company the contract for the public lighting of 
Elizabeth for a term of three years. Under the agreement the Com- 
pany is to perform the service on the bases of the rate of $14 for each 
gas lamp maintained, and $105 per annum for each arc lamp supplied. 
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In view of the fact that the lighting table calls for a service of 3,800 
lighting hours per annum, the city seems to us to have much the better 
of the agreement 


At the meeting of the Brooklyn (N. Y.) Board of Aldermen held last 
Monday, the following preamble and resolution were presented by 
Alderman Leich : 

Whereas, The gas supplied by the gas trust, or consolidated gas 
companies of this city, known as the Brooklyn Union Gas Company, 
is of a poor illuminating power, and 

‘* Whereas, The impurities used in the manufacture of said gas are of 
such a proportion as to make it a detriment to the health and good of 
the people of the city of Brooklyn. 

‘*Resolved, That the Commissioner of Health of the City of Brooklyn’ 
be, and he hereby is, authorized and-directed to investigate the matter, 
and cause an analysis of the gas manufactured by the said Brooklyn 
Union Gas Co.ipany to be made, and send a report to the Common 
Council within thirty days.” The thing complete was evidently not 
prepared by anyone connected with either the Board of Education or 
the engineer’s department of the Board of City Works, of Brooklyn, 
and we respectfully submit that the second ‘‘ whereas” is about as rot- 
ten a sentence as the composer thereof could possibly have evolved. 








THE Berlin Iron Bridge Company, of East Berlin, Conn., has just 
completed, for the town of Houltoh, Me., a new iron bridge, 300 feet in 
length by 18 feet in width. The sidewalk of the structure is 5 feet wide. 
The Bridge Company furnished the entire bridge, substructure and su- 
perstructure, complete. 





THE Peterborough (Ont.) Light and Power Company is enlarging its 
plant, the betterments consisting of a carbureted water gas machine and 
ali the necessary appurtenances, the apparatus to be up to a producing 
capacity of 300,000 cubic feet per day, and a set of four new purifiers 
with 8-inch connections. The work is rapidly approaching completion, 
which is under the careful direction of the Economieal Gas Apparatus 
Construction Company, of Toronto, who secured the contract. 





THE following dividends, payable this month, have been declared by 
the named Gas Companies on the Pacific Coast: Capital Gas Company, 
Sacramento, Cal., quarterly dividend of $1 per share ; the Stockton 
(Cal.) Gas and Electric Company. quarterly, 30 cents per share ; Paci- 
fic Lighting Company, San Francisco, monthly, 30 cents per share ; 
Pacific Gas Improvement Company, San Francisco, monthly, 50 cents 
per share ; Oakland (Cal.) Gas, Light and Heat Company, monthly, 25 
cents per share; San Francisco Gas Light Company, monthly, 35 cents per 
share. 





ASSEMBLYMAN FINN has introduced a bill in the lower house which 
directs that the price for illuminating gas in cities of this State, having 
800,000 or more inhabitants, shall not exceed $1 per 1,000 cubic feet. If 
by any possibility that precious bill should become a law no other man 
in the State would suffer more grievous disappointment than would the 
same Honorable Mr. Finn. 





At the annual meeting of the Peoples Gas Light and Coke Com- 
pany, of Cleveland, Ohio, the officers elected were : Directors, Belden 
Seymour, Jr., Geo. H. Warmington, Chas. McNeill, M. A. Hanna and 
R. R. Rhodes; President, Geo. H.; Warmington ; Secretary and Treas- 
urer, J. M. Carrington ; Superintendent and Engineer, Daniel R. 
Warmington. 





Tar franchise of the Piqua (Ohio) Company has been renewed for a 
term of 10 years. The clause permitting the Company to charge a 
meter rental of 25 cents per month, when the consumer's bill did not 
show a consumption of gas for the month of 300 cubic feet, excited much 
adverse comment ; but the Company finally carried its point. 





THE following (from the Macon, Ga., Telegraph, issue of the 7th 
inst.), was forwarded by a correspondent at Savannah : ‘‘The Farmers’ 
Loan and Trust Company, as Trustee for the bondholders of the Macon 
Gas Lightand Water Company, has filed its answer to the suit of Rufus 
H. Carswell, on which the Company was put into the hands of a re- 
ceiver, Mr. T. D. Tinsley. The aiiswer sets forth that the Macon Gas 
Light and Water Company is a perfectly solvent corporation, and has 
no need of a receivership. That when Rufus H. Carswell became un- 
easy about his $5,500 of bonds. he was offered cash for them, but the 
court refused to allow the acceptance of the tender upon motion of said 
Carswell. That because of the refusal to allow the acceptance of the 
cash tender, Rufus H. Carswell’s right of action in the matter was for- 
ever extinguished. The Trust Company denies that it is inconsistent 











and antagonistic to the interests of parties concerned for it to act as 
Trustee for the holders of the different grades of bonds. That it is now 
and has been at all times ready to enforce the various rights of the said 
bondholders upon a legal demand from a requisite number. The case 
is set for a hearing on the 24th inst.” 





THE gas and electric lighting interests of Van Wert, Ohio, are now 
said to be controlled by Messrs. J. B. Stevenson & Sons, of Philadelphia, 
who propose to enlarge and improve the gas plant the coming season. 
The Company’s offices have been removed to the Mader block. 





AT the annual meeiing of the Chambersburg (Pa.) Gas Company the 
following officers were elected : Directors, 8. M. Linn, Tench McDowell, 
F. Lindsay, Isaac Stine, B. C. Ross, W. U. Brewer and A. Duncan ; 
President, S. M. Linn ; Secretary and Treasurer, H. Gehr; Superin- 
tendent, A. C. McGarth. 





THE Southwestern Light Company, the object ef which is to build, 
own and operate gas and electric lignt plants in Kansas, has been in- 
corporated by Messrs. A. E. Stillwell. E. L. Martin, Geo. M. Meyers, 
J. McD. Trimble, Chas. A. Brayley and A. E. Stillwell, as Trustee. It 
claims to have a paid up capital of $300,000. 





THE proprietors of the Natick (Mass.) Gas and Electric Company have 
declared a semi-annual dividend of 3 per cent., payable on demand. 





THe Mayor of Pawtucket, R. I., in his annual message to the Coun. 
cil, believes that some action should be taken by the authorities towards 
regulating by statute the price charged for gas in Pawtucket; also, that 
the illuminating quality and the purity of the gas supplied should be 
made the subject of specific ordinances. He cites the agreement exist- 
ing between the Providence Gas Company and the city of Providence 
as a most desirable ene, and expresses the hope that the Council will 
adopt a resolution asking the State Legislature to pass measures in line 
with his recommendations. 





SomE days ago a communication was forwarded to the City Council, 
of Newport, R. I., by the City Treasurer, which rather goes to show 
that a scheme to consolidate the business fortunes of the Bristol Gas 
Light Company, the Bristol Electric Light Company, the Warren Gas 
Light Compauy and the Warren Electric Light Company (all of Rhode 
Island), is well underway. The communication recommended that the 
city of Newport assent to the proposed consolidation, so far as that as- 


sent might concern the 40 shares of stock in the Bristol Gas Light Com- 
pany, which shares formed a portion of the securities willed to New- 

rt under the provisions of what is known as the ‘‘ Hammett fund.” 
Feuer to act in the premises was granted to the Treasurer. 





Tue Spokane (Wash.) Review says that the business of the local Gas 
Company has increased 50 per cent. during the last twelvemonth. We 
also understand that the Company will make important main exten- 
sions this spring. 





THE regular quarterly dividend of 1} per cent. has been declared by 
the New Bedford (Mass.) Gas and Edison Light Company. 





SENATOR SEIBERT has introduced a bill to repeal the charter of the 
Queen City Gas Company, of Buffalo, N. Y. It will not pass. 





Tue Atlanta (Ga.) Gas Light Company, through its Manager, Mr. W. 
L. Cosgrove, has leased.the handsome building at the corner of Broad 
and Alabama streets for a term of five years, the rental period to date 
from April 1, 1896. The ground floor will be devoted to office purposes 
and show rooms, and it is proposed to fit the establishment up in a very 
attractive manner. 





ALDERMAN Rapy, at a recent meeting of the Cambridge, Mass., 
Board of Aldermen, arose in his wrath and demanded that the Board 
adopt a resolution censuring the State Board of Gas and Electric Light 
Commissioners for its refusal to impart to the Cambridge Aldermen the 
knowledge in its possession respecting the affairs of the Cambridge Gas 
Company, which information had been gained by the Board through 
its investigation when considering the petition of certain residents of 
Cambridge for a reduction in the gas rate. He (Rady) thought the 
Commissioners were bound to give to an ‘‘accredited municipality ” 
whatever information they had in their possession relating to that which 
concerned the municipality. He also had a lot more to say in the same 
strain. A fellow member, however, who was less windy and more log- 
ical than Rady, informed the latter that the laws of the State governing 
the Commission expressly stated that information gained during the ex- 
amination by it of a company’s books and papers was for the guidance 
of the Commission, and for no one else. That bit of cold fact con® 
gealed Rady’s resolution to the point of withdrawal. 








if 


0 


—~ oda =2a Oonpd 3° 


— 


,~ me eee e.. oe eo. SS ok Oe luce att a 





American Gas Light Journal. 





95 











gy! 


—— 


GAS 


<=> ———————_—_ ef 


LIGHT JOURNAL 


A. M. CALLENDER & CO., 
PROPRIETORS. 


i] 
. 
=) 


Sr Oe 











MONDAY, JANUARY 20, 1896. 








_— 


The Economy of Small Anthracite 
Coal. 





In a paper read before the Engineers’ Club, 
of Brooklyn, N. Y., by Geo. H. Ward, he said : 

As engineers, we know that under average 
commercial conditions an evaporation of 8 
pounds of water per pound of coal will be quite 
high enough to credit as the evaporation duty 
of our boilers, and in the following illustration 
will so assume. We will further assume we 
have a boiler 72 in. diameter by-18 ft. in length, 
with grate area of 36 sq. ft., and that the aver- 
age daily consumption of fuel is 3 tons, or 6,720 
Ibs. of Lehigh egg coal, costing $5 per ton net 
in our coal bunkers. .Cost of fuel daily, $15. 

The weight of water evaporated under above 
conditions will therefore be 6,720 x 8 = 53,760 
fbs., and assuming our plant is operated 11 
hours per day, the weight of fuel burned per 
square foot of grate surface per hour would be 
6,720 + 36 x 11 = 17 Ibs. The analysis of the 
same coal in the smaller sizes will not materially 
differ from that of the larger sizes, and hence 
its evaporative duty is about the same ; but in 
deference to the claims of some engineers, 
usually made by those only who have had 
little if any experience in the burning of the 
smaller grades of fuel, we will concede it to be 
124 per cent. less efficient, and credit the buck- 
wheat coal we propose to substitute for the egg 
coal with an evaporative efficiency of only 
7 Ibs. of water per pound of coal, all other con- 
ditions, such as temperature of feed water, 
pressure carried on boiler, and grate area re- 
maining unchanged. Asbefore we have 53,760 
Ibs. of water to evaporate into steam at the same 
pressure, but have assumed the lower duty of 
but 7 Ibs. of water evaporated per pound of 
buckwheat coal, hence our daily consumption 
will be 53,760 + 7 = 7,680 Ibs., or 7,680 + 2,240 
= 3.42 tons, corresponding to an hourly con- 
sumption of 7,680 + 36 x 11 = 19.3 Ibs. per 
square foot of grate surface. 

Assuming we pay a good stiff price for No. 1 
buckwheat coal, say $3 per ton, our daily con- 
sumption, therefore, of 3.42 tons will cost us 
3.42 x 3 = $10.26 per day, which, compared 
with $15 per day for egg coal for thesame duty, 
means an economy of 33 per cent. in favor of 
the cheaper fuel; notwithstanding that we 
have in a measure discriminated against buck- 
wheat coal by crediting it with an undeserved 
reputation of evoporating 124 per cent. less 
water, pound for pound, as compared to egg 
coal ; also a price for the buckwheat coal that 
is certainly high. 

While considering this question we would 
say there is very little usein attempting to burn 
the smaller sizes of anthracite without proper 
preparation. This coal can be burned to most 
excellent advantage provided the proper means 
are used. Without a good understanding of 
the. conditions necessary to success, failure 
is all that can and should be expected. 





Of course, no fire will burn without draft, 
and the greater the amount of fire in a given 
space the stronger the draft must be to properly 
consume the fuel. With the larger sizes of 
coal this question of draft is less prominent, 
but when we come to burn the smaller sizes the 
draft is of the utmost importance. 

The small coal will pack on the grate, and 
owing to the way the pieces will arrange them- 
selves one to another, it will be impossible to 
get sufficient air through the bed of fire unless 
the draft is strong enough to displace the 
smaller particles, or to use a homely phrase, to 
make the fire ‘‘dance.’”” Another and perhaps 
a,better reason is that the proportion of ash is 
somewhat greater with the smaller coals, and 
as the fire is but a thin crust on top of this, it 
follows that a somewhat stronger draft will be 
required to get the necessary volume of air 
through this bed of ashes and the closely packed 
crust of the fire on top. 

It is safe to say that for the same work done 
no more of it will be burned than of the larger 
coal ; and in a number of cases coming under 
the writer’s notice much less was burned than 
of egg coal. -Coal in the smaller sizes presents 
a larger number of small faces to the fire and 
is thoroughly consumed. Again, in the min- 
ing it is generally the hardest and best coal 
that breaks so fine and a better quality is as 
sured in the smaller sizes. To anyone who will 
once try the smaller coal I will say that after 
becoming familiar with the methods of using 
it as herein recommended, you will not go back 
to the larger coal unless it were given to you. 
—Safety Valve. 








Doctor of Machinery. 





Among the multitudinous trades and profes- 
sions there are many which are entirely un- 
known, even by name, to the general public. 
One of the least known and most interesting is 
that of the expert in machinery. The work of 
a machinery specialist is far higher than than 
that of a skilled engineer, and many years of 
experience and special training are necessary to 
fit the expert for his duties. There are only about 
half a dozen of these men in the country, one 
in every large city. When anything goes 
wrong with a machinery plant of whatever na- 
ture, the cause of which the engineer in 
charge, frequently the builder of the engines, 
cannot discover, the machinery doctor is called 
in. Every chief engineer of a big plant may 
be called a specialist so far as the machinery 


under his charge is concerned, but the special- 


ist in machinery is an expert in engines of ev- 
ery description. Though he has never seen the 
engine before, he rapidly diagnoses the case 
and prescribes a remedy, just as a doctor does 
for a sick patient. The instrument most used 
by him is a dentophone, which consists of a 
thin steel rod about a foot long, which he holds 
between his teeth and applies to the head of the 
cylinder. To the practiced ear of the expert 
every sound transmitted from the cylinder tells 
astory. The working of the piston in the cy- 
linder, and, indeed, of the whole engine, can 
be heard distinctly in this manner by anybody, 
but it takes an expert to tell just what those 
sounds mean. : 

In the case of a mysterious knocking which 
was heard in the cylinder of the big driving en- 
gine in a large spinning factory not long ago, 
an expert was called in to determine the cause. 
Every method had been. tried to discover where 


the trouble was, but without avail. Bearings 
were examined, the cylinder was taken apart, 
and every part well oiled, all to no purpose. 
When the expert came he traced the mysterious 
knocking from the cylinder, along the piston 
rod, crank shaft, and through the main shaft, 
away off among the looms, where one of the 
looms was found to be the cause of the trouble. 

Often an expert’s services are required in the 
case of synchronizing looms. If all the looms 
in a big spinning factory happen to beat to- 
gether, as sometimes happens, the vibration is 
strong enough to bring the building down. 
For the same reason soldiers always break step 
when going over asuspension bridge, for other- 
wise the measured tramp of the many feet all 
striking the ground at the same time would 
seriously endanger the structure. The power 
of sound is also enormous when exerted in a 
particular way. Every substancein nature has 
a keynote, and when a sound of the same pitch 
is caused near it a considerable amount of 
vibration is produced. When the great tubu- 
lar bridge was being built across the Menai 
Straits, which divide England from the island 
of Anglesea, a traveling violinist nearly caused 
the collapse of the whole structure. He hap- 
pened, while playing, to hold for a considerable 
time a note which chanced to be the keynote 
of the huge bridge structure. The sound echoed 
along the vast tube and re-echeed with ever- 
increasiug force until the whole bridge vibrated 
as if an earthquake were taking place. The 
bridge engineer, who was near by, instantly 
divined the cause, and stopped the playing of 
the violinist. 

Part of the business of the machinery doctor 
consists in so arranging the distribution of 
looms and other machinery that their working 
will not endanger the stability of the factory. 
Defects in a boiler can also be instantly deter- 
mined by the practiced ear of the specialist. A 
plate in the boiler is selected which is known 
to be in good condition, and he takes mental 
note of the pitch of the sound made when the 
plate is struck witha hammer. All the other 
plates are struck in the same way, and any one 
which does not ring true and conform to the 
correct pitch is examined and replaced. A case 
is on record where a machinery specialist was 
crossing the ocean and detected crystallization 
in the center of the shaft, thereby averting 
what might have been a serious accident in mid- 
ocean. Measures were taken to strengthen the 
shaft in the place where the quick ear of the 
expert detected weakness, and when the vessel 
was docked his suspicions proved correct. 

Few men, even with the most exhaustive 


traming, can become experts at this business, 
as it requires a marvelous quickness of ear and 
delicate perception of sound with which few 
men are blessed. Technical knowledge is of 
little avail of itself, and a fine engineer might 
be a poor machinery doctor, just as a great 
musician might make an indifferent piano 
tuner. Whenever a big mill is erected, a 
specialist is always consulted as to the placing 
of the machinery, and his fee is generally well 
worth the expense and trouble which an in- 
judicious distribution of machines may cause. 
. Y. Tribune. 








A Proteus among Gases. 





The new gas, acetylene—we call it new, al- 
though it is old as a laboratory product, but 
new in a commercial sense—seems to have an 
almost unlimited power of expanding into ad- 
ditional channels of usefulness. Experiments 
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already show that acetylene on being passed 
through an iron tube, heated a dull red, turns 
rapidly and completely into benzine. This is a 
most valuable product, and is the base of thou- 
sands of organic substances. Acetylene seems 
to be a very Proteus among gases. Among the 
changes which it has already assumed, it will 
be interesting to follow a few of the most re- 
markable. First into benzine. Tf the result- 
ant benzine vapor be passed into strong nitric 
acid it is transformed into nitro-benzine ; this, 
on treatment with hydrochloric acid and iron 
filings, goes into aniline. With the formation 
of aniline the door is opened for the production 
of the immense series of dye substances of 
which aniline is the starting pomt. Instead of 
transforming acetylene into aniline, however, 
it may be changed into carbolic acid, which is 
but a short step removed from picric acid, one 
of the foundations of modern high explosives. 
Or from its aniline form it may be boiled with 
acetic acid, when it becomes anti-febrin; vp | 
passing it through a tube heated to bright 
ness, naphthaline is produced, another starting 
point for a legion of valuable chemicals. By 
the action of nascent hydrogen, acetylene be- 
comes ethylene, and this, on being. introduced 
to sulphuric acid and water, becomes alcohol. 
By dallying with this modern Proteus we can 
also get such deadly poisons as oxalic acid and 
prussic acid, while it is also a cheap source of 
aldehyde, used in the production of artificial 
essenses. From the electric furnace, therefore, 
issues a multitude of commercial products, 
whole regiments, battalions, corps of dyes, med- 
icines, essences, perfumes, poisons, explosives, 
even 40-rod whiskey. It is hard to say where 
its utility will stop. Light, heat, power and all 
the various products above enumerated, as well 
as many more, are due to this marvellous gas 
which has burst like a great comet on the hori- 
zon.—Jnvention. 








The Market for Gas Securities. 





No development of importance in the city 
gas share market may be reported for the week, 
‘although Consolidated was somewhat firmer. 
The closing price yesterday was 147, at which 
figure 100 shares were sold on the Exchange. 
The cut rate gas bills have made their appear- 
ance in Albany, that by Mr. Finn (who is a 
member of the Assembly Committee on Gas, 
Water and Electricity) seeking to put the rate 
for gas in cities of 800,000 inhabitants or over 
at $1 per 1,000, while the measure introduced 
by Mr. Coffey, in the Senate, ahd duplicated 
by his fides achates (Mr. John J. Cain), in the 
Assembly, declares that gas shall be sold in 
Brooklyn for $1 per 1,000. Thig™ijme it looks 
that Mr. Finn has stolen the thunder which 
Messrs. Coffey and Cain were fondly inclined 
to listen to as their own. We see no reason, 
though, for believing that the will be al- 
tered this year. Other city shares are. higher, 
Mutual and New York and East River com- 
mon especially so. Wenotea sale at auction 
of 5 shares Mutual at 221. East River common 
is 324 bid, and we think it is a purchase. 

Brooklyn Union moved up ‘sharply to 80 bid, 
the inciting cause being the continued excellent 
business showing made. We think, however, 
that 80 is all it is worth. Chicago gas closed 
last night = 664, and ‘thé opening 
was made to-day at Baltimore gas is dull 
at last week’s figures, as is Consumers, of Jer- 
sey City. We note a sale at @uction of 330 
shares of Hudson County (N. J.) gas, at the 


excellent figure of 210. The New Orleans (La.) | 8 


Gas Light Company has declared a semi- 
annual dividend of 4 per cent. 


Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St.,. New Yor Ciry. 
JANUARY 20, 
=> All communications will receive particular attention. 


(> The following quotations are based on the par value 
of $100 per share. 


N. ¥. City Companies. Capital. Par. Bid. Asked. 
Consolidated .......5....see08 $35,430,000 100 147 147% 
RENE sicuduedicak’s tecnguxss 500,000 50 150 os 

i MED su ckeecsivecece 220,000 “A 100 ; 
eT eae eee OP 4,000,000 100 19% 22 
WORGA SEs icicccrondecs 1,000,000 1,000 105 
tee Se 2,300,000 1,000 114 . 
Metropolitan Bonds .. .... 658,000 a 108 112 
PIR sv cedstoesbesasice sé 3,500,000 100 220 230 
4: OME veo cen h capisee 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 Pe i . 
I eo ivapes'ds vase, setee 150,000 50 79 801g 
‘ WOROR iiici cess. < 150,000 1,000 xe 98 
New York and East River 5,000,000 100 32 Be 
Preferred 5....060000c00c0 2,000,000 100 65 70 
eee 3,500,000 1,000 9714 99% 
Bat Gee. POcicceses 1,500,000 a 84 86 
Richmond Co., 8. I......... 348,650 50 50 
ng Bonds....... 100,000 1,000 a 
 iduvnckiavncn donee 5,000,000 100 ra 69 
Preferred . ......6..002 5,000,000 100 108 2 
Bonds, Ist Mortgage, 5’s_ 1,500,000 1,000 107 110 
I nat inrecioninthnee 299,650 50 112 
Out-of-Town Companies. 
Brooklyn-Union ..........++ 15,000,000 100 80 
“ Bonds (5's) 15,000,000 1,000 ae 
i NBD icin cancnancs 5,000,000 50 22 WM 
- Income Bonds..... 2,000,000 1,000 30 
Boston United Gas Co,-- 
ist Series S. F. Trust.... 7,000,000 1,000 38 380 
2d 5 5 na 8,000,000 1,000 &4 55 
Buffalo Mutual............. 750,000 100125 Sa 
vy! Bonds...... ‘ 200,000 1,000 95 100 
Central, San Francisco..... 2,000,000 ies 95 
Chicago Gas Co,........... 25,000,000 100 66 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 OF 9414 
RI vices cin oonsivscs 1,069,000 6646 +67 
ist Mortgage............ 1,085,000 ag 94 95 
Coens. Jersey City.. 2,000,000 100 74 80 
Bonds.......... 600,000 1,000 100 108% 
Cincinnati G. & C. Co....... 7,000,000 100 208%, =... 
Consumers, Toronto........ 1,600,000 50 18446 187 
Capital, Sacramento........ 500,000 50 Ps 41 
Bonds (6'S)..........+.. 150,060 ae i : 
Consolidated, Baltimore 11,000,000 100 5744 58K 
Mortgage, 6’s........... 3,600,000 107 107% 
Chesapeake, Ist 6’s.. .. 1,000,000 oo 
Equitable, ist 6's. ...... 910.000 
Consolidated, ist 5’s........ 1,490,000 ss 
SEE > cic atineenencanoeswe 4,000,000 “4 29 
Con. Bonds.......00 4,312,000 71% 7% 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 a 101 
OES WIRD cic cicccéonstese 2,000,000 7% 7% 
ssc nese 2,000,000 P 8644 874 
ESS EAS aE 750,000 25 Be 145 
RINOIRS «Sis on db bed 2,000,000 ob 145 
- Bonds, 6’s...... 2,650,000 ss 301 104 
FERRO OIG. cvccociscccicoese 750,000 20 #8180 “a 
Lafayette Gas Co., Ind..... 1,000,000 100 784g «88K 
PNB Lo kiwis Seweecedes 1,000,000 1,000 85 88 
Fg Seren | 2,570,000 50 os 130 
Laclede, St. Louis.......... 7,500,000 100 1934 20 
A 2,500,000 100 73 80 
Si ir. 85 ALK. 9,084,400 1,000 94 4% 
Little Falls, N. Y........... 50,000 §= 190 100 
PI sictinssh cabeonr dee 25,000 Ks 100 
Montreal, Canada .......... 2,000,000 100 
Newark,N, J.,GasCo....... 1,000,000 75 
 , SOP Tee COt Tey 4,000,000 sa 120 
New Haven........++ese0++. 1,000,000 2% 22 
Oakland, Cal...........se00 2,000,000 4614 
24 Bonds.......... 750,000 te 
Peoples Gas Lt. & Coke Co., : 
Chicago, ist Mortgage:... 2,100,000 1,000 a 108 
2d a :... 2,500,000 1,000 104 105 
Peoples, Jersey City..... ese 500,000 50 te 1% 
PORCH iii cices devils 25 99 102 
Rochester Gas & Elec. Co.. 2,150,000 50 oy 
Preberred. o0.n0000,c0 0000 2,150,000 50 88 we 
Consolidated 5’s........ 2,000,000 - 8% 90 
San Francisco, Cal. ........ 10,000,000 100 ease 72 
St. = Gas Light, akenee 1,500,000 100 70 
Mortgage, 6’s........ 650,000 ee 88 90 
iextension, _. RS ei gee rye PS és re 
ba erect ge Pererererre "500,000. % ¢° * 

‘ashington, D WEEEET «ese 2,000,000 20 86250 as 

Western, Miwankes: cede +e» 4,000,000 100 62 66 
Bonds, er . eete 8,556,000 ¢ 85 88 
Wilmington, Del:........... 500,000 50 «618 = 190 
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STEAM BLOWER FOR BURNING BREEZE. 
BG; Bo Patson; Now Work Guy i iciicicsceeds sdesvciscccss “111 
GAS COALS. 
Penn Gas Coal Co., Phila., Pa..i.....cccccsccecsceves cove 100 
Perkins & Co., New York City.......2....¢ Aivcdewpamed svad 108 
Despard Gas Coal Co., Baltimore, Md.,.4./0.+600--..004+ 109 
Westmoreland Coal Co., Phila,, Pa....sssceseeevess, cece 109 
Shaner Coal Co., Philadelphia, Pa....... s..éececeeeeeeee ON 


Berwind-White Coal Miting Co., New York and Phila, !; 108 
Henry C. Scheel, New York City.....ccccscssccsscecseces 109 
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CANNEL COALS. 








Perkins & Co., New York City...........s0005 cocccccsccce 108 
Henry C. Scheel, New York City............... coditencase ae 
GAS ENBICHERS, 
Standard Oil Co., New York City................ oss -- 109 
The Sun Oil Co., Pittsburgh, Pa.... ...... eeue ane ne peessi ee 
COKE CRUSHER. 

C. MM. Ketan, Geta, TRS cesnceccescccccasy. vevcces. 109 
CONVEYING MACHINERY. 

C. W. Hunt Company, N. Y. City.......cccccccscscees soos te 
GAS GAUGES, 

The Bristol Co., Waterbury, Conn............ mbceavdes o 7 
GAS GOVERNORS, 

Connelly Iron Sponge and Governor Co., New York City. 107 
Isbell-Porter Co., New York City.......cccccccscecss sve 114 
by RS a ere OS 


SELF-SEALING MOUTHPIECE DOORS, 





Isbell-Porter Company, New York City ..............055 114 
Continental Iron Works, Brooklyn, N. Y................. 114 
G. Shepard Page’s Sons, New York City......... wanes wés's 115 
RETORTS AND FIREBRICK. 
J. H. Gautier & Co., Jersey City. N. J............ 00. ceeee 110 
B. Kreischer & Sons, New York City..................... 110 
Adam Weber, New York City .....ccccc00 ssccccccccceces 110 
Laclede Firebrick Mfg. Co., St. Louis, Mo................ 110 
Cyrtee BORON Fee, PO oaks ccs ccntcccccces céoccccecs 110 
James Gardner, Jr., Pittsburgh, Pa...................064! 116 
Henry Maurer & Son, New York City................4... 110 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 110 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 110 
Brooklyn Firebrick Works, Brooklyn, N. Y............... 110 
CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N. Y............. dees mae 
INCANDESCENT GAS LAMPS. 
Welsbach Light Co., Gloucester, N. J..... Coeeb eeteboeeree 69 
MICA GOODS, 

The Mica Mfg. Co., New York City.........ceecccdecevess 97 
BURNERS, 

C. A. Gefrorer, Phila., Pa............ Vescesscseccococecees LAM 
George Bray & Co., Leeds, England. ..........sscesese25 99 
Theo. Clough, Dobbs Ferry, N. Y..... ees icdeuoual 98 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn............. $8 
GAS TUBING. 

New York Gas Tubing Co.. New York City............... 98 
J. GO, Gramgets OW TOG ORY cccccceccs sdeccccvccdccees 98 
PURIFYING MATERIALS. 

Connelly Iron Sponge and Governor Co., New York City 107 
Greenpoint Chemical Works, Brooklyn, N. Y........ «icy Se 
Henry W. Douglas, Ann Arbor, Mich 107 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind ...... ... 104 
Isbell-Porter Company, New York City ................. il4 
Connelly Iron Sponge and Governor Co., New York City 107 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N.Y............ 106 
Chapman Valve Manufacturing Co., Boston, Mass....... 106 
B.D. Wood & Co., Plalla., Pa...ccscccccsccccces cb vanbeues 114 
Continental Iron Works, Brooklyn, N. Y......... 0 ...... 114 
The P. H. & F. M. Roots Co., Connersville, Ind........... 104 
Isbell-Porter Co., New York City....... cepabenshiune cows s 114 
The Western Gas Construction Co., Fort ‘Wane, Ind., . 106 
ELECTRICAL APPARATUS, 

Wm. Henry White, New York City................005... 115 
GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa. ...............0005 ees 120 
The American Gas Engine Co., Phila., Pa....... . ...... 100} 
ENGINES AND BOILERS. 

The Hazelton Boiler Company, New York City.......... 116 
W. G. & G. Greenfield, East Newark, N. J.......... deseo SD 
PURIFIER SCREENS. 

John Cabot, New York City ............... Sescekees évcta’ Sau 


GAS STOVES. 


WANTED, 







































































American Meter Co., New York and Philadelphia....... 108 
The Goodwin Meter Co., Phila., Pa...... cb egecdhsece eee 118 
George M. Clark & Co., Chicago, Ce estdtebs ao sonbenu 101 642 x 6% Ft. Station Meter, 
Maryland Meter and Manufacturing Co., Baltimore, Md.. 118 4 
William M. Crane & Co., New York City..............0+ 1069 8-inch Connections. 
Keystone Meter Co., Royersford, Pa.......s..6..c.ceeeeee 118 EAST RIVER GAS COMPANY, 
A. Weiskittel & Son, Baltimore, Md........ pee Se 584 1072-tf Long Island City, N. ¥ 
CHINA GAS KILNS. 
FOR SALE, 
William M. Crane & Co., New York City........... + «+ 1069 
Gas Works, 
COIN WRAPPERS. in town of 10,000 inhabitants; all in first-class shape. For 
Alvord & Co., Detroit, Mich........sccs..-..cessesees ..... 17) Particulars write the Secretary, 
GEO. A. KUHL, 
1074-4 Pekin, Ill. 
GASHOLDER PAINT. 
New York Marine Paint Co., Poughkeepsie, N.Y...... ... 106 FOR SA a KK, 
RED CEDAR TANKS. One No. 7 Gas Exhauster, Wilbraham- 
Williams Mfg. Co., Kalamazoo, Mich............. pot a 98 Baker Blower Company’s Make. 
Capacity, about 70,000 ft. per hour. The Exhauster is com- 
GASHOLDER TANKS. plete, with Governor and Engine all on bedplate ; is in good 
oo r _ condition (almost as good as new) ; was not used much ; re- 
See Wey NE EE: Dib decsesapcacdcaccanedesadedea 106 pl ter © level thachine of same make. Apply to the 
undersigned, care of Pittsburgh Gas Co., 435 Sixth Avenue, 
GASHOLDERS. ——— Pa. JOHN H. seg 
Bartlett, Hayward & Co., Baltimore, Md................. 113 
Continental Iron Works, Brooklyn, N. Y..........++ss++- 114 
Deily & Fowler, Philadelphia, Pa....,...........-e000---- 116 GAS AND WATER WORKS EXTENSIONS. 
Davis & Farnum Mfg. Co.,Waltham, Mass................ 112 ——______—__—— 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............-..+. 112 ] a 
Stacey Mfg. Co., Cincinnati, Ohio. ............. docioas we. 115 Pipe ying UNDER WATER a Sp ecialty 
R. D. Wood & Co., Philadelphia, Pa.......... dasswice eos 114 Competent Divers for Submarine Work sent to any 
part of the United States. 
PATENTS. W. P. ELLIOTT, Gas Engr. & Contractor, 
H. B. Willson & Co., Washington, D. C,..............06-. 109} Hoom 115, No. 115 Broadway, N. ¥. City. 
res 
Utilize Your Cas Liquor. 
NOTIGE. \O EXTRA LABOR OR NN}! ‘ 
)PERATING EX- ne 
Unauthorized parties are making an imitation of the JONES | PENSES. Gonce Not Ex- 
x ») ER. My s 
yer’ . 1 a0 on — a that = gna celiiee. Wetots 
et Photometer bears the name of E. C. Jones it is not gen- \\\\ 
eae : STROH & OSIUS, Pat’ees, cz 
uine, nor is its correctness guaranteed by me. The Franklin Mich. A: nia Works, Detroit Mich 
Educational Co., Boston, Mass., are the authorized agents. - mms a 
1076-2 =. C. JONES. 
Cet Our Prices on 
Mica Chimey 
s . 
Position Wanted Ica imeys 
By a man who has had experience in making photometric WV 4 ° 
tests, calculating coal and water gas duties, and keeping For elsbach Lights, 
accounts of manufacturing in a gas works sending out over AND ON 
100,000,000 feet annually. Address - 
1076-1 “H. W.,” care this Journal. Mica 
Canopies 
; pres. 
Engagement Desired 
Superintendent in charge of gas works making 17,000,000 a g ad | 
cubic feet per annum desires change of locality. Has been ° e 
with present company five years. Address Micasmiths, 
1072-tf *E. L. M.,”* care this Journal. ~ 
88 Fulton Street, - - New York City. 
POSITION WANTED |saisto1's PRESSURE GAUGE 
As Supt. or Manager of a Gas Works or RECORDING 
Gas and Electric Light Works. 
For Continuous Records of 
emo — — oe a of Gas — and six 
years Gas and Electric Lig orks. - Good reasons for wish- 
ing to change present employment. Ss ss 
Ad divens “yy. B.,” care this Journal. Street Gas Pressure. 
’ Simple in Construction, 
Accurate in Operation, 
WANTED, Low in Price, 
4 5 Fally Guaranteed. 
A Second-Hand Gas Engine, from 3 to 
Send for Circulars. 
5 Horse Power, 
Address, giving make, size and condition, THE BRISTOL C 0. 
THOS. D. MILLER, 261 Main Street, Waterbury, Conn. 
1075-1 Dallas, Texas. 





























Received Medal at World's Columbian Exposition. 
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Red Cedar 








Patent Lava Gas Tips. 




































































UNIFORMITY 
GUARANTEED. f 
= ™ TANKS, —= 
. Cylinders and Caissons (Rg = °° Murray St., New York. 
of PINE or CYPRESS. Any size. sy ee tary ng Serna aie 
D. M. cE WARD MFG. cO., WILLIAMS MFG. CO., Kalamazoo, Mich, 9 sal Vine 8t,'Phile 
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-=s~_.<© lf You Want the Best GAS-TIGHT Tubing, 


BUY OF THE 





Manfr. of ™ 


S PAT 
B END GAS 





STOVE TUBE. Dy NEW YORK GAS TUBING Co. 
TUBING. ——— Pata 771°779 Greenwich St., N. Y. 
Guaranteed s ing Tubing. GUARANTEED NOT TO STIFFEN. Makers of All Kinds of Flexible Tubing. 
Best Quality. Dhovates Tubing. 





ao erm HERMAN POOLE * Chemical Engineer, 
Peerless — | 323 West 34th Street, N. Y. City, 


| Makes a Specialty of 


Improved Gas Bag PURIFICATION 
—s And the Utilization of Waste Products in Gas Manufacture. 


rE: O. CLOUGH, 


MANUFACTURER OF 


‘Clough’s Patent Adjustable Gas Burners, Maxim Burners for 
Gasoline Gas Machines, Natural Gas Burners. 


=. EX. Nichel Tips fTror Water Gas. 


Iron Burners of Every Description. Prices and Catalogue on Application, 


THEO. CLOUGH - - - - - Dobbs Ferry, N. Y. 


These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been t 
numerous cases of workmen being badly injured, and some- G. W. HUN GOMPANY. 
times fatally, by the escape of gas resulting from the burst- a 

ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficienty inflated to pack the main, 
and when the pumping shouldbe stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. | 






































COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


Sin. Gas Bag, each, $0.60 12in. Gas Bag, each, $5.00 | 
:: Saree ae ee 1200 INDUSTRIAL RAILWAYS 
:. 4 ” * rs 30 * 27.50 | 


Specially designed for handling material 








in and around 


The Peerless Rubber Mig Co, - Tae owt TP oan Gas Works, Coal Yards, Factories, Etc., Ete. 
16 Warren St., N. Y. City. 45. BROADWAY, - - NEW YORK. 


én 








wr te 
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| enistest IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or luw pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
mant es and chimneys. Thousands are already in use, Grders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - 816-822 Cherry St., PHILADELPHIA. 
900000000000 000800000000 0000 000000 00008000 0808 000008000000800000000008 


"Celebrated SHANER GAS COAL 


Is Mined and Shipped from the 
Best Gas Coal Basin in Pennsylvania. 


SHANER COAL CO., - 1326 Chestnut Street, Philadelphia. 














CORRESPONDENCE SOLICITED. 
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The Improved 


Welsbach Light. 
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No. 31! Burner, with Nos, 10 and- 43 Shades. 
Made by the 


Welsbach Light Company, 
Gloucester City, N. J. 


Sole Manufacturers for the United States. 





No. 31 Burner, with No. 74 Shade. 








Bray’s Patent “Enamel” Gas Burners. 


Bray’s ‘‘Special” and ‘‘Adjustable” Burners 


Are the Cheapest, Most Economical and Most Durable in existence, and will, 
their REDUCED PRICE, save their cost in gas alone in forty hours’ use. 








Union Jet. Slit Union, Batswing. Adjustable. 


The ‘*Specials’’ are made to Suit Low and High Pressures. The ‘‘Adjustables”’ 
consist of two Burners screwed together, the sizes of which can be arranged 
to suit any Pressure and Consumption. For full description see Catalogue. 


See that “Bray’s Special” or “‘Bray’s Adjustable” is stamped on each kind of Burner. 
ACETYLENE AND RICH OIL GASES.—We now make Burners suitable for.use with these Gases. 


TO BE HAD OF DEALERS THROUCHOUT THE STATES. 


IN NEW YORK: E. P. Gleason Manufacturing Co., 181 to 189 Mercer St. Graham — 118 Walker Street. 
IN BOSTON, MASS.: Waldo Brothers, 88 Water Street. a 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. GOODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE 60. 


MANUFACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnoek. 

















KR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 


Tandem 
Cylinder. 
{mpulse 
Every 
Stroke. 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. AJ] valves are of the poppet type, operated by cams on a single 

cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs, RECORD.—Successful and constant use in Great Britain for 


the past eight years. Address  w Ww, GOODWIN, President, Lock Box 718, Philadelphia, Pa., or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ino. 
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wel Gas Heater 


and Radiators. 


% 


KH 
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It Will Pay You to Have 


54 Styles. From $4 to $30. 


The Finest and 
Largest Line in 
the World.... 


Many 
New 


3 Designs. 
=. 


the Jewel Gatalog. 





GEORGE M. CLARK & COMPANY, 


MAKERS, 


149-161 Superior Street, Chicago. 


Eastern Agency, 152-154 West 23d-Street, N. Y. City. 








SciEN TIE IC BOoOoOoK Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 


numerous Engravings and Plates, in Cloth binding. $12. , 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing by Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. 
Humphrys. $2.40. 
~ 
PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $65. 
PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 
CHEMICAL TECHNOLOGY. $7. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

COAL: Its History and Use. By Prof. Thorpe. $3.50. 

THE GAS WORKS OF LONDON. By Colburn, 60 cents. 

HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


By Norton H. 


The above will be forwarded by 


THE MANAGEMENT OF SMALL GAS WORKS. 
C. J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 4 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


DIGEST OF GAS LAW. $5. 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 

THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK. By William Mooney. $3. 

A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 

ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


FUEL AND ITS APPLICATIONS. $7.50. 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


By 


express, upon receipt of price. 


AMERICAN PLUMBING. By Alfred Revill- $2. 


CEMENT ; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


ELEMENTS OF_ ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 

ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp- 
3s 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cis. 

DYNAMO BUILDING. By F. W. Walker. 50 cents. 

DOMESTIC BLMGTRICITY FOR AMATEURS. By E. 
Hospitaliens, $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 


| ELECTRICITY FOR ENGINEERS. $2.50. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 


receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


BERLIN IRON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


ss ‘és — . , 3 
We | | Wry 


— 
= 
re 






hj y Z ll 


The above illustration is taken direct from a photograph, and shows the interior of a Power House designed and built by us for the Worcester 
Traction Company, at Worcester, Mass. The building is 47 feet wide and 120 feet long, with a traveling crane asshown. The 
roof being very flat, it is covered with plank and tar and gravel. The entire frame work is of steel, a light brick 
wall being placed between the posts to protect the interior of the building from the weather. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











Avex. C. Humpuerers, M.E., ARTHUR G. GLASGOW, M.E., 
WANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 Vvicroria ST., 
(64 proapvway,) LONDON & NEW YORK, LONDON, 8. W., 
MEW YORK. *" HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLA SGOwW, 


CONTRACTING AND CONSULTING 


ie GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
AJIVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 


THE MANAGEMENT. OF SMALL GAS WORKS. 


re By CO. J. BR. HUMPHREY s. 
Frice $1. 


A. M. CALLENDER & CO., No 32 Pine Street New York 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 




















PUBLIC LIGHTING TABLE. 
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FEBRUARY, 1896. 

| Table No. 2. 

| NEW YORK 
CITY. 





Table No. 1. 
FOLLOWING THE 
MOON. 


Att Nieut 
LIGHTING. 


Day or WEEK 


Light. Extinguish.| Light. aay 
PM. | 

Sat. 5.50 PM, 9.20 pm)| 5.05 

Sun. 2 5.50 10.40 | 5.05 

Mon. 3 5.50 11.50 = || 5.05 

Tue. 50 1.10 am!| 

Wed. 5 5.50 Le! 2.20 
Thu. 6) 5.50 3.30 
Fri. 7} 5.50 4.40 
Sat 3 65.50 5.40 
Sun. 9 6.00 6.00 
Mon. 6.00 6.20 
Tue. 6.00 6.00 
Wed /12/ 6.00 6.00 
Thu. |13) 6.00 NM) 6.00 
Fri. |14) 6.00 | 6.00 
Sat. (15) 6.00 | 6.00 
Sun. 16) 6.10 5.50 
Mon. |17| 6.10 = 5.50 
Tue. |18| 9.40 5.50 
Wed | 19/10 40 5.50 
Thu. |20/11.50 5.50 
Fri. |21/12.50 $9 | 5.50 
Sat |22) 1.50 5.50 
Sun. |23) 2.50 5.40 
Mon. |24) 3.40 5 40 
Tue |25) 4.20 5 40 
Wed. | 26) 5.00 5.40 
Thu. |27\NoL No L. 
Fri. |28|)Nol.Fu\NolL. 
Sat '29'NoL. iINol. | 
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HAMANN HS SSAA anananes 


| im 


| 
f 





1] Oe OW Or Gt Or St Or OF OF ON OF OF Or Ot OE OF OL.OT OF OF ON OF Or Or 

















TOTAL HOURS LIGHTING 
DURING 1896. 





By Table No. 1. By Table No. 2. 
Hre.Min. | Hrs.Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.40 
March. ....193,00 | 355.35 
April.... ...174.10 | 298.50 


142.10 


August ... 150.50 | 

September . 163.00 321.15 
October... . 193.10 | . + 374.30 
November.. 207.00 | November ..401.40 
December. . 237.30 | December. . 433.45 


Total, yr. .2194.40 Total, yr...4000.00 
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P. H. & F. M. ROOTS Co. 





Connersville, Ind. 








: Exhausters with Combined Capacity of 65, 000, 000 Feet ner Day Sold so far this Season. 


GAS EXHAUSTERS. BYE-PASS VALVES. 








AUTOMATIC GAS GOVERNORS. 





GAS VALVES. | PIPE FITTINGS. 





New Design 
of 
Direct 
Connected 
Engine 

and ; 
Exhauster 
_ on Same 


Bedplate. 








COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 





| This Design 
is Used 
for all 
xhausters 
from 
No. 7 
to 
No. 10, 


: inclusive. 





Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CoO., 


Connersville, Indiana. 
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THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA,, PA. 


































Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 





NOOO Crore eseeeeeeeeseeeees ssenseseeseeseseressessseGESSOSOSEDEESEDESTOTETESEDETESESETOSSEDSDOFEDESES ERSTE EET ESTTT ESTES EEEDEDT DOSES SS SSOEOSUSESOSSESTESSEESSCSTOUESEMESSOR TEESE SSOOOSSSSOOOD 


Standard ** Double Superheater”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or ““Disttilates,’* 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
- and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED. UPON APPLICATION. 
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THE WESTERN 
GAS CONSTRUCTION CO., 


ENGINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 





IMPROVED LOWE WATER GAS APPARATUS, 


Special, No. | Setting, for Small Works. 


Standitd- Setting, 
Double Superheater Setting. 
Improved Double Superheater Setting, 


of the Carbureter (Patented Nov. I3th, 1894). 


Carbureter and Superheater combined In one shell, 
with independent blasts. All capacities. 


Separate Carbureter and Superheater. 


having a Vaporizing 
Chamber in the Top 
This IMPROVED SetrTina can be applied to 


the ordinary Settings now in use. 


AL settings (except No. 1) are built with or without our Ball Valve Connection for “up and down runs.” 


Our Apparatus will use any 


grades of Oils or Naphthas, Gas House or Oven Coke, and Anthracite Coal. Results guaranteed. 


GENERAL GAS WORKS CONSTRUCTION. 


Purifiers, Holders, Coal Gas Benches, 


Hub and Flange Valves, Street Main Specials, Condensers, Scrubbers, Ete. 


New York Office, 32 Pine Street, WM. HENRY WHITE, Engr. 








Tae 


LUDLOW YALYE MFG. €0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, } in. to'72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Yalves, 
Foot Valves, Yard Wash and Fire tydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vall Av. 
TROY WY. 





NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDIN. 


ity 


ae 


Per —— | — 


Sau 
PAINT “i” Holders 


TO STAND ON 


And all Ironwork about Gas Works. | 
POU CHR Hn PsinE, N. 


os 

















“X . 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and witnout Indepénden 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen’! Office, indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office. 28 Piatt St. 
St. Louis Office. L M. Rumsey Mtg. Co.. 810 North Second St 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 
70 Hush St., Near Division Ave.. Brooklyn, N.Y. 








The Cas Engineer’s 
Laboratorv Handbook. 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A. Mi. CALLENDER & CO., 32 Pine Street N. Y. City 
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NATIONAL GAS«» WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY TWO YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans anc Estimates Upon Application. 











IRWIN REW, President & Treasurer. N. A. McCLARY, Secretary & Gen’l Manager. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR C0,, 


(Successors to CONNELIY & CO.) . 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ’ ? 
- IRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

iT. 1S THE ONLY RECOCNIZED AUTCMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust-Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


EXH AUSTER little space; uses very little steam; sives formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use t em profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO0.. No. 365 Canal St. New York. 


Practical Photometry. | DOUGLAS’ FERRIC OXIDE TRON MASE 








A GUIDE TO THE STUDY OF THE For Gas Purification West thie Settestien: 
MEASUREMENT OF LIGHT. | [s a superior natural Hydrated Oxide of Iron. | 
: | Vill give a higher purification per bushel than | Acts immediately, and more efficiently 
By William Joseph Dibdin.. 4, other material. We ship the pure Oxide | than any other purifying agent 
Price:-8.00 i { Iron, coutaining no sawdust, thus effecting now in use. 
p) ° cas 


“> saving in freight, leaving the consumer to 


‘ | furnish the diluent at a nominal cost. Itis now | 1 ; 
A. M. CALLENDER & CO. g.£ UEDA LS LUPE. OS A ROMER COS 
a ine Giiiech 0. %. Ot : | used by the largest gas companies in the West. | Teen O10 émica or 5. 
2 Pine Street, N. Y. City. t : 4 
aS aaa JOHN SCHRIEVER, Manager. 


H.W. Douglas (“cts éccocny) Ann Arbor, Mich. ‘Greenpcint Ave. & Newtown Oreck, Brooklyn N.Y 














Booxs. = : 
owmniamox or com uz ax «dM American Gas Engineer 


AMMONIACAL LIQUOR. 
By Gores Luner. Price $12.50. 


stam ov ome commune ANG Superintendents Handbook. 


COMMERCIAL VALUES OF GAS 


COALS AND CANNELS. By WM. MOONTY . 


By Davm A. Gragam. 8vo., Cloth. Price $8. 


Orders for taeae books way be sent to this office. 


Am CALLEN * o..0n|A. M. CALLENDER & CO., 32 Pine St., N.Y. 


S8S8O Pases, Full Gilt Morocco. Frice. $8.00. 
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JAMES D. PERKINS. Fr E R K I WN = ce | @- re] uy F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals = Cannel. 
Ocean Mine Youghiogheny Gas Coal, 


From Ealtimore. 


Clinch Valley, ThackersLogan Gas Coals 


From Norfolk, Va. 


Old Kentucky Shale and 0. K. Boghead, 


From Kentucky, 











The Most Valuable Enricher Now Obtainable. 
Second | Only to the Celebrated d Australian Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 











BERWIND-WHITE COAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 





Offices: STRIGTLY High Grade..... 
Carefully prepared. 
55 Broadway, New York. For Gas Making or 

Betz Building, ‘Philadelphia. Heavy Steaming. 








Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


i OMNPN25 PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date = total number amounting to near 700), offers for sale a 
mere number ef copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., .- - No. 32 Pine Street, New York. 
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GAS ENRIOHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cork :E.. 


MINES, = - £Clarksburgh, Harrison Co., West Va. 
WHARVES, = = «= Locust Point, Baltimore, Md. 
OFFICE, = = «+ 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


AGENTS, 
60 Congress St. Boston. 


HENRY G. SGHEEL, 


Tide — ~. nt and Shipper of High Grade whale 
ein, Thorsughiy se and oo} Virginia 
Thoroug Screened 


GAS COATLS. 


71 Broudway. N. Y. 
RV ema 





———- TEE —— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 











Superior Keutucky Gas Cannel, Connellsville and Mountain | Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
ieee ii BB cont od ng <n a i River; Pier No. 1 (Lower Side), South Amboy, N. J. 
ema ere ae —— owns 
KELLER ADJUSTABLE EpmuND H. McCu.LuLouanA, Prest. CHAs. F. GODSHALL, Treas. H. C. ADAMS, 
sae"| THE WESTMORELAND COAL 60. 
wor Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 

Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
et Soiicited. 











and Labels 
secured or 
era Eesti ieee 


Calon: “Ww 
GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 





NCTON, | D.C, 











Chartered 1854. 


.|Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England aud the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 








A.M. CALLENDER & ©0., 32 Pine St., N.2 | ‘Troledo, O. and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York Cit 
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RETORTS AND FLRE BRICK. 


RETORTS AND FIRE BRICK. 








RETORTS AND FIRE BRICK. 





Cuas. E. Gregory, Prest. Davin R. Daty, V.-Prest. & Treas, 
H. D. ABERNETHY, Sec. 


J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


‘round Clay, Fire Brick and 
Fire Sand in Barrels, 
—— 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK. 
Gas House and other Tile. 








\effice, 88 Van Dyke St., Brooklyn, N. Y 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street 


8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 


* ADAM WEBER, Proprietor. 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, ‘N. ds 
Office, 633 East T6th St, New York. 


Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts. 












FIRE Brick 


. CLay sal TS# 














Works, 
EPORT STATION, PA. 


Swuccessor 


— ESTABLISHED 1\s864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


to WiIThEIAM GARDINER w@ Son. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











= oy oe 
‘ 


(ESTABLISHED 1856.) ; 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 

BEN CEL SETTINGS 
Fire Brick, Tiles, Rte. 
GEROULD’ S IMPROVED RETOI ORT CEMENT. 
A sseabens of greet were Se oe tting on mouth- 

pieces, making up all ——- work joints, tik 
and cvpolas. This cement is mixed ready for 
and thoromth in fie work. " Fully warranted to stick. 
PRICE LIST. 

In Casks, 400 to 809 pounds, SR cape pez pouns 

In Kegs. 1€0 to 200 

In Kegs less than 100 “* 
Cc. L. GHROULD & CO., 

N. 3d & Prospect Avs., Mt. Vernon, N.¥. 

Western Agent. H. T. GEROULD, —— Nils. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


__| OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal o1 
Cake can be u<est as Fuel in Furnaces, 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE 


AvGusT LaMBLA, Vice-Prest. 4 Supt 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red‘and Gaff Ornamenta! Tiles and Chim. 
mney Tops. Baker Oven Tiles 13x 13x23 
and 10x 10x22 


pet, 


WALDO BROS., 88 WATER ST., BOSTON, MASS 





Sole Agents for New England States. 











PRACTICAL. PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
,By WILLIAM JOSEPH DIBDIN. 


With Nomerous Ilustrationa $€. 


Price, $3.00. 





A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 
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FRED. BREDEL, 6.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





% Gas Apparatus. 


No. 118 Farwell Avenue, Milwaukee, Wis. 








FLEMMING'’S 


A CONVENIENT 


GeneratorGas Furnace pinpER for the JOURNAL 





Materials furnished and Benches erected by 


J. H. GAUTIER & €0., - Jersey City, N. J 


Address as above, or 0. D. FLEMMING, Jersey City, N.J 


AMERICAN 


GAS LIGHT JOURNAL. 


$3.00 per Annum. 


A ™. CALLENDER & C)D. 
233 Pine Street, N. Y 


1 
= 





STRONG. 
DURABLE 
LIGHT. 
SIMPLE 


CHEAP, 





Price, $1. 


& Co., 


82 Pine st., 
N.Y. Citys 


HANDSOME. 





A.M. Callende | 


Special Trays for Iron Sponge or Oxide of iron. 
CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired 


f= 


WAS 


o\\\ 
\\\ 


SO} 
NX 
nS Wik 
306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 








Parson’s Steam Blower, 


“OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZ# 


OB OTHER WASTE MATERIAL. 


PARSON'S TAR: BURNER 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOL: ER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. ‘No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt... 621 Broadway, N. Y 








FIELDS ANALYSIS 


E"or the Wear 18904. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-fourth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Gas Lt. and Coke Co., London. 


A. M. CALLENDER & CO.,_ - 


Price, $5. For Sale by 


No. 32 Pine Street, N. Y. City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R’mn 18, Vulcan Bldg,, 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. . Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholdérs, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Borrows, Coal Wagons, an@alfApparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


























GAS ENGINEE VYRING COMPANY, 





INCORPORATED, 
am Conestoga Building, PITTSBURGH, PA. 
en ep “e ° F. L. SLOCUM, Prest. 
Gas Works Machinery of all kinds, | SAME WOODE) Treas 


i 








PITTSBURGH WASHER-SCRUBBER, 
SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 

The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, 


JAS. GARONER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 





AMMONIA MACHINE. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 











INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 





Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have:all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a mew Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your:connections. 
Now. is the time to make the change, .as the work can be.done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALL TIMOoRE, MD. 
































Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS. 
CONDENSERS. 
[ron Holder Tanks, 
Scrubbers, 














ROOF FRAMES. 








Bench Castings. 











Girders. 
OlL STORAGE TANKS. 














Boilers. 














Thre Four. Lift Gasholders, each of 4,289,500 Cubic Feet capeciy, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Pucker, amma and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Go., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Eetimates Furnished upon Application. LOWE WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 
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R. D. WOOD & CO," =... The Mitchell Scrubber, Patented. 


400 Chestnut Street, Philadelphia, Pa. 6. | aeaaaar/einselieieil ibe 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Cas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —oFFices- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


{TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 
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TUALATIN 







































BUILDERS OF 


Gas HEtolders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


o For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! Tio Gas Companies. 


THE LOOMIS PROCESS, | evmssqiccar svmvans sons seen 


Now in successful es mm at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under @ stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, ’Pa. 
Also, SERVIOE OLEANERS, DRIP PUMPS, and STRE}T 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 
Oo. A GEFRORER, 


BURDETT LOOMIS, - - Hartford, Conn. 248 N. Sth St, Phila., Pa. 
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UAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 
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H. RANSHAW, Prest. & Mangr. T. H. Bracn, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVin, Sec. & Treas. 


THE STACEY MANUFACTURING 60. 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 








Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORAGE’ TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Se spel AER ail Cincinnati, Ohio. 


Gacnene Siaeewd Page's Sons, 


Sole Agents for 


The ‘Standard’ Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Waki Street, New York City. 


GEORGE R.ROWLAND,| H.C. SLANEY,  _ T. G. LANSDEN, 


Formerly with the Continental Iron Works. | ° ° . 
Draughtsman and Constructing Engineer, tas Ein eineecer Consulting and Contracting Gas Engineer. 


| 
ye Specifications and Estimates furnished for the con Si Street, Brookl N. Y. Estimates, Plans and Specifications for New Works (Coal 
struction of new works or alteration of old works. Special 466 Sixth - yn, or Water Gas), and for Extensions or Alterations. 
“attention n given to Patent Office drawings. ¥lans, Specifications and Estimates furnished for New 
Office, Ne. 245 Broadway, N. ¥. City. > Works, Alteration or Extension of Old Plants. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 


















Room H, 108 N. 4th St., St. Louis, Mo. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, mei tac Pa. 


BUILDERS OF 

















Single or Telescopic. With or Without Iron or Steel Tanks. 
OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Successors to HERRING & FLOYD, 
JAMES R. _ FLOVI & SONS. Oregon Iron Works, 
and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace eine: Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, T nds, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes.” 


THE HAZELTON or porcupine Water, Gas and 
) WATER TUBE BOILER.) Culvert Pipe, 


2) 
2 The Best Boiler in the World, and the Cheapest per Square Foot 
4 


Unequaled for the Eeanomical Producto of Very Dry Steam, Cranes, 


WE GIVE Liberal Cigeehy, Highest Efficiency, Absolute Safety ant Road Rollers, 


horough Workmanship. 
WE SOLICIT the Critical Examination of the a Profession | 
































DUI 


ao Special Machinery 
The HAZELTON BOILER GOMPANY, sana 
Sole Proprietors and Manufacturers, Manufacturer’s Designs 


Tele, “im0-ieth St," New York. GEN'| Office, 716E. 13th St., a. Use As 


For special information 
and prices, write to 




















GREENFIELD 


Steam Engine Works. !he Addyston 
ome” Pipe & Steel Co., 


Greenfield Stationary, Portable and Yacht jf . ° 
ENGINES AND BOILERS. Cincinnati, O. 


Also Horizontal, Automatic and Variable Cut-off Engines. 


nt Automatic and Variable, Out JOS. R. THOMAS, 


Also Vertical and Horizontal and Marine Boilers. 
“ Steam Pumps and Adams’ Crate Bars. So. 32 Pine Street, N.Y. City. 


= W. G. & G. GREENFIELD, -. - EAST NEWARK, WN. J,; consutrinc ann constructine 


|Gas Engineer and Contractor. 
The Gas Engineer’s Laboratory Handbook. PLANS, SPRCIFICATIONS AND RSTIATES FURNISHED. 


Contracts taken for all Appliances 
By JOHN HORNBY, F.1.C. Price, $2.50. 


required at a Cas Works, 
A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. Either for New Works or Extensions to Old Plants 
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GAS AND WATER PIPES. 





GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


:28-flonse Bench Castings, Hydraulics, Lamp Posts, Flange Pip 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 


Management of 
Small Gas Works. 


By C. J. R. HUMPHREYS. Price, $1. 
A. M. CALLENDER & CQ., 32 Prive 8r., 








N. Y. City 


= 





The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 
A. M. CALLENDER & CO., 32 Pine St., N. Y. Orry. 








WARREN FOUNDRY 


Established 1856. 





AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 





M. J. DRUMMOND, 


Banos | 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 





GEORGE — Mangr. & Treas., Emaus, Pa. 
HN DONALDSON, Prest., Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


‘¢ ! 
MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF A ASIEEEO ALS haetucresy COMPANIES 


Price, 


A. M. CALLENDER & CO. 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, 


Bartlett Lamp Mfg, Co, 


197 & 180 Broadway, | =f 
New York City. | 





Telephone, 1125 Courtlandt. | 


e 
a 6 


meme 
Pet 8 
fier EEEEEEEEEE! ara 








Aqts., 





METRIC METAL CO., ~ 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 
REPAIRING METERS OF ALL MAKES. 








McELWAINE-RICHARDS.CO., 62(8 64,.W. Maryland St., indianapolis, ind 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 















































American Gas Light Fournal. Jan. 20, 1896. 


NATEIANTEL, TUERTS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 











Established sone. With 
the best facilities for manufac- 
turing, is e ed t fo furnish Ye- 


lable'work and answer roders Apparatus for the Chemical Testing of Gas and Gua Liquor. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete., Etc. 

















“Success” and “Perfect” Gas Stoves. 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Gonsumers’ and Station Meters, 


Standard Photometrical#<«Analytical Gas Apparatus 


‘*Sun DiaL” Gas CooKING AND Heatine STOVES. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Meters and Scientific Apparatus. .... ; 113 Chambers Street, N. Y. City. 


THE KEYSTONE METER CO., 
Faetory and Office, ROYERSFORD, PA. 























WESTERN MANAGERS : PACIFIC : 
CAHILL, SWIFT & CO., WIESTER & CoO., 
121-207 South Seventh Street, 15 & 17 New Montgomery St., 
ST. LOUIS, MO. SAN FRANCISCO, CAL. 





Gas Meters and Gas Stoves. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CoO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS, 


i 3 
Manufactories: GAS STOVES. initia BR ar ge si 
SUG@’S “STANDARD” ARGAND BURNERS, nton Street, Chicago. 
ws me . soppeagge ¥- SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Lou's. 
Arc 22 s., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuzring”? Drum. 222 Sutter Street, San Francisco, 


HELME & McILHENNY, 


(Established 1848.) 


Gas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Moters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Established 1854. 











—_ 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe &St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


® Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











(Established 1881 ) 


THE HILLEN METER CO., 


Manufacturers of Gas Meters. 
All Sizes of Meters Constantly in Stock. Liberal Discount on Application. 








Special Attention Paid to Repairing Meters of All Makers. 


Address all Communications to 


JOHN J. HILLEN, - - 200 Baltic Street, Brooklyn, N. Y. 


NOT CONNECTED WITH ANY OTHER ESTABLISHMENT. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos, 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies thie page every alternate week 











o CbSRSaeeWee SEs ccecneneeseegeheecdnes .cpeeebean soeeebh chwaseeovensavonechicsecesaceseeces For efficiency and low gas consumption. 


: wi 3 For smooth and quiet running. 
E D For simplicity of construction and grace in design, 
_— For general reliability. 


eee ee eee eerie rr rr errr rer rere eres rere r rere Terre Tree re ee eee eee For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an air space. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our SIMPLICITY, 25 far as is 
° ible, with good de- 
Columbian poate, ae apne 
{ sign and perfect Work- 
Sty e ing. Built on scientific 
iS FITTED principles, with a view 
With removable seats and 
naliate vat, to HIGHEST EFFICIENCY 
With Patent Alloy Tube, 
good for one year. 
With timing device for igni- m 
tion, preventing starting 
backvard; or with elec- 
tric igniter. Sizes, 


OVER 45,000 SOLD. One to 250 H.P. 





The First and Only Engine To-day to Please Every Purchaser. 











DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” Inc., 33d & Walnut Streets, Phila., Pa. 
NEW YORK 18 Vesey St BOSTON, 19 Pearl St. CHICAGO, 246 Lake St 


